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ABSTRACT
The study is concerned with the changes in the level and pattern 
of mortality rates in Peninsular Malaysia during 1971-1983. Changes in 
mortality rates are considered by ethnic group, sex, state and urban 
and rural residence. Along with the mortality rates, mortality indexes 
were also calculated and used for examining mortality change over time. 
Correlation analysis is used to examine the relationship between 
mortality change and the change in socio-economic and health 
indicators.
The analysis indicates that mortality rates in Peninsular Malaysia 
have declined and a declining trend is evident for all groups by 
ethnicity, sex, state, and urban and rural residence. By the year 
1983, the mortality rate (measured by the comparative mortality index) 
was 26 per cent lower than in 1971. For females it was 27 per cent 
lower and for males 24 per cent lower. The decline in overall 
mortality was largely attributed to the drop in infant and child 
mortality. These two age groups combined contributed about 49 per cent 
to the total decline in overall mortality between 1971 and 1983, 52 per 
cent for males and 45 per cent for females.
The decline in mortality rates in Peninsular Malaysia during the 
study period are attributable to the combined effect of socio-economic 
development and the public health programmes. A reduction in families 
living in poverty, infrastructural improvements, including the increase 
in access to piped water, electricity, and sanitation, and the increase 
in the number of medical personnel are among the important factors in 
effecting mortality decline in Peninsular Malaysia.
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1CHAPTER 1 
INTRODUCTION
1.1 INTRODUCTION
Mortality rates in developing countries have shown a rapidly 
declining trend since the end of World War II. Countries like 
Malaysia, Taiwan, Mauritius, Jamaica, and Mexico have increased life 
expectancy at birth at an average of over a year annually between the 
1940's and 1960's (Gwatkin, 1980:616). There appeared to be special 
causes; probably due to control of endemic disease. Many developing 
countries have recorded life expectancy gains three or more times as 
great as those achieved in Western Europe at a comparable stage in its 
mortality transition (Gwatkin, 1980:616).
However, this rapid mortality decline seems to have slowed down 
since the 1960's. For example, between 1950 and 1960 the avearge 
annual increase in life expectancy at birth was about 0.64 years, 
between 1960 and 1970 it was 0.52 years and between 1965/70 and 1970/73 
it was about 0.40 years (Gwatkin,1980:620). In most Latin American 
countries the mortality decline was slower in 1960-1970 than in the 
previous decade (Arriaga, 1981; see also Hill, 1985).
The same situation also occurred in Peninsular Malaysia. Between 
1957 and 1970 the average annual increase in life expectancy at birth 
was 0.59 years for males and 0.77 years for females, while between 1970 
and 1983 the average annual increase in life expectancy at birth was 
0.32 years for both sexes. In 1983 the life expectancy at birth in 
Peninsular Malaysia was 68 years for males and 72 years for females. 
Figure 1-1 summarizes the trends in life expectancy at birth for males 
and females and for each ethnic group in Peninsular Malaysia.
Figure 1-1:
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Life Expectancy at Birth by Sex and Ethnic Group 
Peninsular Malaysia: 1968-1983
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3Mortality levels in Peninsular Malaysia are fairly low compared to 
other developing countries and the current level of life expectancy at 
birth is acceptable to the government, in the prevailing economic and 
social circumstances (United Nations, 1981:241-242). However, 
substantial differences still exist between the states, urban and rural 
areas, and among the main ethnic groups. As observed by many authors, 
Malay and Indian mortality rates (infant and child mortality rates for 
example) are much higher than the rates for the Chinese. Similarly the 
richer states such as Penang, Selangor and Federal Territory have lower 
mortality rates than the poorer states such as Kelantan, Kedah, and 
Perlis (see for example, Hirschman, 1980; Saw Swee Hock, 1966; Jones 
and Tan, 1985).
Mortality rates in Peninsular Malaysia have exhibited declining 
trends since 1947 (Fernandez et al, 1976:21; Palmore et al, 1975:61). 
The crude death rate of 19.4 per thousand population in 1947 declined 
steadily to 5.3 in 1983. Between 1957 and 1983, substantial declines in 
the infant mortality rate and the child mortality rate were recorded, 
from 75.5 to 20.3 per thousand live births and from 10.7 to 1.8 per 
thousand population aged 1-4, respectively.
With the decline in mortality rates the main causes of death 
reflect a shift from a developing country pattern to a developed 
country pattern. Diseases of the circulatory system and accidents have 
become more important causes of death while there has been a decline in 
deaths due to communicable diseases (Asia Pacific Population Programme 
News, 1985). However, it should be noted that there is still a 
deficiency of data on morbidity and causes of death.
1.2 OBJECTIVES OF THE STUDY
The main objective of the study is to examine changes in mortality 
rates in Peninsular Malaysia between 1971 and 1983. This period is 
chosen because the data are readily available and, moreover, the 
quality of data, particularly population estimates is good as the 
Department of Statistics has conducted nation wide population and
4housing censuses in 1970 and 1980. Also, during this period the 
government was committed to rural development and to closing the gap 
between less developed regions and more developed regions in terms of 
basic ammenities, health facilities and services, and employment 
opportunities.
The study has two specific aims:
(i) to analyse and discuss the changes in the level and pattern of 
mortality rates in Peninsular Malaysia, the eleven states, and urban 
and rural areas, and
(ii) to examine the relationship between various socio-economic 
and health factors and mortality rates in Peninsular Malaysia.
1.3 THE STUDY AREA AND PEOPLE
Malaysia consists of two geographical and political segments: 
Peninsular Malaysia (the focus of this study) occupies the southern 
part of the Malay Peninsular in Southeast Asia while East Malaysia 
(Sabah and Sarawak) occupies the northern quarter of the island of 
Borneo. The two areas are separated by about 600 km. of the South 
China Sea at the closest point.
Peninsular Malaysia consists of eleven states, i.e Johore, Kedah, 
Kelantan, Malacca, Negeri Sembilan, Pahang, Penang, Perak, Perlis, 
Selangor, and Terengganu plus the federal capital Kuala Lumpur which 
became a Federal Territory in 1974 (see Figure 1-2). Since then, Kuala 
Lumpur has been expanded from 96 sq. km to 249 sq. km (excluding Labuan 
Island in Sabah which became part of the Federal Territory in 1984). 
The total area of Peninsular Malaysia is 127,316 sq. km.
Peninsular Malaysia has a plural society which is made up of three 
main ethnic groups; Malays, Chinese and Indians. In 1980 the 
population was about 11.4 million (83 per cent of the total population 
of Malaysia). In 1980 the Malays made up about 55 per cent of the
5population, Chinese 34 per cent, Indians 10 per cent and the remaining 
1 per cent were other ethnic groups. Each ethnic group maintains a 
distinctive style of life, follows a different religion, often speaks 
different languages, and tends to segregate itself in social and even 
geographical space.
The annual population growth rate between 1970 and 1980 was about 
2.2 per cent. However, a recent review of the demographic situation in 
Peninsular Malaysia by the Statistics Department (The New Straits 
Times, 1986) shows that the growth rate of the population increased 
slightly to 2.5 per cent annually during the period 1980-1984. This 
upward trend of population growth was due to the high growth rate of 
the Malay population as a result of an increase in their fertility 
rate.
The Malays, along with some indigenous people, are officially 
designated as the bumiputra or sons of the soil and by definition they 
are all muslims. The majority of Malays live in rural areas (See Table 
1-1), where they earn their living in the traditional occupations of 
rice farming and fishing.
In contrast the Chinese are, for the most parts, descendants of 
immigrants who came to Peninsular Malaysia in the nineteenth and early 
twentieth centuries to work in tin mines or to set up small businesses. 
The Chinese are the dominant ethnic group in the large cities and, as 
Table 1-1 shows, the most urbanized of the three. They control most of 
the large, modern businesses, and many types of small businesses, as 
well.
The Indians are from the Indian Subcontinent, including Pakistan, 
Bangladesh and Sri Lanka. Most are Tamils from South India, brought in 
under the British administration to work on rubber plantations or in 
road gangs.
Malaysia is one of the most prosperous countries in South East 
Asia. Its natural environment is richly endowed with tin, tropical
6Figure 1-2: Peninsular Malaysia: States and Federal Territory. 1983
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7Table 1-1: The Rural and Urban Population of Peninsular Malaysia
by Ethnic Group; 1980 <in thousands>
URBAN RURAL ALL AREAS
MALAY 1,359 5,025 6,384
{21%) (79%) (100%)
CHINESE 2,234 1,902 4,136
(54%) (46%) (100%)
INDIAN 508 731 1,239
(41%) (59%) (100%)
TOTAL* 4,148 7,701 11,849
Nota: * Rows do not add to total due to "other" ethnic groups 
and rounding
Source: Malaysia (1981:Table 12-6)
hardwood, rubber, palm oil, petroleum and gas. Its gross national 
product per capita grew at an average rate of 4.5 per cent a year 
between 1965-1983. The World Bank classifies Malaysia as an 
"upper-middle country"; in terms of United States dollars at the 
official exchange rate, the GNP per capita was $1,860 in 1983 (Barlow 
and Jayasuria, 1986:7).
1.4 SOURCES OF DATA
This study is based on vital registration data for the 12-year 
period between 1971 and 1983. However, mortality indexes were 
calculated only for the years 1971, 1974, 1978, 1980 and 1983. This is
due to the unavailability of 12 year time series data. It is noted 
that using the number of births and deaths in a single year for the 
various indexes has, of course, the disadvantage of not smoothing 
possible annual fluctuations in births and deaths.
8For the denominator in the calculation of vital rates at the 
national and state levels, the estimated population by age structure 
given by the Statistics Department in the respective years 1971, 1974,
1978, 1980, 1983 will be used. These estimates were made using 1970
and 1980 censuses and registration data.
Survey data and reports from various government agencies are used 
to explain the socio-economic background of the study area with respect 
to the prevailing mortality situation. Linking survey data and other 
reports on registration data poses some difficulties (see the 
discussion in Chapter 4).
Mortality rates are calculated directly from vital registration 
data. Several mortality indices are calculated. These include the 
infant mortality rate, the child mortality rate, the standardized crude 
death rate, the comparative mortality index, age specific death rates 
and the relative mortality index. The calculation of these rates is 
based on "Place of Residence" statistics. However, statistics based on 
"Place of Occurrence" are also used if statistics based on place of 
residence are not available.
The calculation of vital rates using registration data poses a few 
problems. For example, the calculation of the infant mortality rate, 
assumes completeness of live birth registration and infant deaths. 
There is evidence that this is not true, particularly in East Coast 
states and among the Malays (Hirschman, 1971). In addition, in any 
given year, some of the infants who died were born in the preceding 
year. Similarly some of the infants who were born in that calender 
year did not die until the following year. When this method of 
calculating infant mortality rate is employed, it is assumed that 
deficiencies in infant deaths in one direction are offset by excesses 
in the other. This assumption is not too hazardous if the number of 
live births and infant deaths are fairly stable over time (Shryock and 
Siegel, 1976:236). When examined, the Malaysian data indicated that
the number of live births and infant deaths were fairly stable over the 
study period.
9Similarly, the writer assumed that errors in the age reporting of 
deceased persons were not significant and therefore do not cause any
problems in estimating age-specific death rates and other mortality 
indexes. This view is based on an opinion from Finch and Sweetser 
(1979:2) of the U.S. Bureau of the Census, who stated that: 
'examination of the age-sex distribution of the census data and 
comparison of various indices implies that age misreporting was not a 
significant problem in 1970, although the data for Peninsular Malaysia 
are of higher quality than the data for Sabah and Sarawak'. The 1980 
census report also did not indicate mis-reporting of age. Therefore, 
that assumption is quite fair. In addition, the rates are calculated 
for ten-year age groups, which would minimise errors due to
misreporting. Thus no adjustment has been made to the rates and
indexes calculated.
1.5 DEFINITIONS
The calculation of the above mortality rates is based on the
following formulae:
infant mortality rate
number of deaths under one year of age registered in year t 
divided by the number of live births in year t, multiplied by 1000.
child mortality rate
number of deaths of age 1-4 years registered in year t divided by 
estimated mid-year population age 1-4 in year t, multiplied by 1000.
comparative mortality index
The comparative mortality index (CMI) is a measure of relative 
mortality and usually employed to indicate changes over time in the 
overall mortality. The formula is:
10
n n
CMI=2. (wa-ma)/T w^a,Ma^  where, 
a a
Ma = the age-specific death rates in the standard population or 
initial year;
ma = the age-specific death rates in later years;
w_ = 0.5 . (P_/P + p0/p) where,cl d a
PQ and P = population of the standard or initial year;
Pa and p = population of the later year.
Therefore by a simple definition, the CMI is a ratio of the 
weighted sum of age-specific death rates in each year to the similarly 
weighted sum of age-specific death rates in the initial year or 
standard population. The weights are the average of the proportion of 
the total population in the age group in the initial year and the 
corresponding proportion in the later year.
age-specific death rate
number of deaths in age group i registered in year t divided by 
estimated mid-year population in age group i in year t, multiplied by 
1000.
relative mortality index
The basic quantities used in the relative mortality index are the 
ratios of the specific rates of a given population to the corresponding 
rates of a standard population. The index is a weighted mean of these 
ratios, obtained by using the age-distribution of the given population 
as weights. The formula for the relative mortality index is:
n
RMI=£ [(Pi/P). (Mi/Msi)] where,
11
P^ = the mid-year population in age group i
= the age-specific death rate for the population in age group i
P = the total mid-year population
Mgi= the age-specific death rate for the standard population in 
age group i
However, since P^ . (the number of deaths in age group i),
the index can be computed without age data for the given population.
Therefore, the formula for RMI will become:
n
RMI = 1/P.2  (Di/Msi) where, 
i
D^ = the number of deaths for the population in age group i.
Definitions of ethnicity and geographical classifications are as 
follows:
Ethnic Group
The term ethnic group was used in the census to define persons
bound together by a common language/dialect, religion and customs 
(Department of Statistics, 1983a:16). The information on ethnicity
collected in the census or vital registration was obtained through 
self-identification by the respondents or from members of their family.
There is no official definition of "ethnic" in Peninsular Malaysia 
except for the definition of a Malay. According to the Malaysian
Constitution, a Malay is defined as a person who is born locally, 
habitually speaks Malay, follows Malay custom, and professes Islam 
(Mohamed Suffian, 1976:291). However, the detailed classification of 
Malay in the census was not in line with this definition (see Appendix 
A). Similarly for the Chinese and the Indians the detailed
12
classification of each ethnic group in the census was as in Appendix 
A. In this study the census definition of each ethnic group will be 
used.
Urban and Rural
In the population census, the Statistics Department defined urban 
areas based on gazetted administrative areas with 10,000 or more 
population, while the other areas were defined as rural areas. This 
definition was maintained from previous censuses for the purpose of 
comparability of data. The term "gazetted administrative areas" refers 
to designated areas which have local administrative function such as a 
Municipality, Town Board, Town Council or Local Council. In this study 
the census definition of urban and rural areas is adopted.
1.6 STATUS OF VITAL REGISTRATION IN PENINSULAR MALAYSIA
Registration of vital events in Peninsular Malaysia began as early 
as 1898 in the Straits Settlement states (Penang, Singapore, and 
Malacca), and in the Federated Malay states (Perak, Selangor, Negeri 
Sembilan, and Pahang) in 1920. By the 1920's all the states in 
Peninsular Malaysia had introduced compulsory registration of births 
and deaths.
Although registration of vital events covered all states by the 
late 1920's, it was only in 1946 that these statistics were published 
in one volume. The collection of vital statistics is under the 
jurisdiction of the National Registration Department, which is in the 
Ministry of Home Affairs. Each state has its own State Registration 
Department, under the charge of a Superintendent Registrar who is 
responsible to the Registrar General. According to Sidhu and Jones 
(1981:273) in 1981 there were approximately 1,200 registration centres 
for births, deaths and still-births throughout the country. The 
centres were set up in a wide variety of locations to make it easier 
for the people to report vital events. In the urban areas the centres 
were located in hospitals, police stations and city halls. In rural
13
areas the centres were located in police stations, village headmen's 
homes, head masters' houses or estate managers' offices.
The information collected on the birth certificate form includes 
date of birth, sex of child, name of parents, age of mother, name of 
child, occupation of father, usual place of residence of mother, 
ethnicity of parents, area of registration, birth weight, place of 
birth, identity card number of parents, and date of registration. A 
death certificate form consists of the name of the deceased, age, sex, 
ethnicity, place of death, place of usual residence of the deceased, 
and the cause of death.
The time allowed for registration is 14 days for births (including 
still-births) and 12 hours for deaths (excluding time needed for 
journeys and any intervening hours of darkness). Delayed registration 
of births and deaths are subject to penalties, but these are not 
applied often.
1.7 COMPILATION AND TABULATION OF VITAL STATISTICS
Before 1963 the National Registration Department was the 
responsible agency for the publication of the annual report on vital 
events. Since then, the Department of Statistics, with the cooperation 
of the Registrar General of Births and Deaths, has been publishing the 
report on vital events for Peninsular Malaysia. The statistical 
compilation was made using copies of birth, death, and still-birth 
certificates obtained directly from the Superintendent Registrar of 
Births and Deaths in each state in Peninsular Malaysia.
The content of the report is rather detailed. Mortality 
statistics are covered under three broad headings, i.e. still-births 
(Place of Residence and Occurrence), infant deaths (Place of Residence 
and Occurrence), and general mortality (Place of Residence and 
Occurrence). However, since 1983 the report based on "Place of 
Occurrence" has been reduced to encourage people to use statistics 
based on "Place of Residence", especially at the subnational level 
(Department of Statistics, 1985a:iv).
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1.8 QUALITY OF VITAL STATISTICS
According to Shryock and Siegel (1976:222) the deficiencies of 
death statistics based on vital registration systems can be attributed 
to three factors: inaccuracy of the definition of death applied, 
incompleteness of registration, and inaccuracy of allocation of deaths 
by place and time. For Malaysian data, no evaluation has been made so 
far of the first and third factors. Some evaluation of the 
completeness of birth and death registration have been carried out as 
detailed below.
Using census data, Saw Swee Hock (1964) estimated that, on average 
in the 1947-1957 period, births were under registered by 10.2 per cent. 
The West Malaysian Family Survey conducted in 1966-1967 by the 
Department of Statistics, found that birth registration appeared to be 
complete when the estimate of fertility for the previous five-year 
period was compared with the number of registered births for the five 
year period 1962-1966 (Cho et al, 1968). Another evaluation was made 
by comparing the estimated number of births from the 1967-1968 
Malaysian Socio Economic Survey of Households with the registered 
number of births in 1967 (Cho, 1969). Registered births constituted 98 
per cent of the estimated births from the survey. Unpublished data 
from this survey suggested that only 3.3 per cent of deaths were not 
registered (Hirschman, 1971).
A study by Hirschman (1971) of death registration based on 
internal consistency checks found that the coverage of death 
registration between 1946 and 1968 was good throughout the country. 
However, he found some evidence to suggest that neonatal deaths were 
probably not as well reported in the East Coast States as in the West 
Coast States.
With the increase in the understanding of parents and the people 
of the importance of birth and death certificates, the completeness of 
birth and death registration has undoubtedly improved over time. The 
birth certificate is needed for many administrative activities in
15
Malaysia such as the registration of school enrolment, establishment of 
citizenship when reaching the age of 12 years and for other 
administrative matters. Meanwhile, the death certificate is needed to 
get the burial permit, claim from the employees provident fund, divide 
inheritance and other administrative matters.
1.9 PROBLEMS AND LIMITATIONS OF THE DATA
This study is solely based on aggregate and secondary sources of 
data. These include registration data, census reports, published 
government reports and other related studies by various individuals and 
researchers. The main problems and limitations were as follows:
(i) For the calculation of the standardized mortality rates for 
states for the year 1971 and 1983 there were no data available on the 
age structure of the state population although the total state 
population was available. Thus, the distribution of the state 
population by age is estimated from the age structure of each state in 
the census years 1970 and 1980.
(ii) Cause of death is recorded in accordance with the 
International Classification of Diseases. However, not all deaths are 
certified and inspected by doctors. For example, in 1983, on average 
only 40 per cent of deaths were certified and inspected by doctors. It 
is normal practice for doctors to inspect the body and certify the 
cause of death only if death occurs in hospital; otherwise the cause of 
death is reported by family members without any scientific basis. 
Therefore mortality changes according to cause of death cannot be 
analysed due to incomplete reporting on causes and bias in reporting.
(iii) Mortality rates were calculated only for the years 1971, 
1974, 1978, 1980 and 1983 because data on mortality were not readily 
available for other years. The writer noted that this approach may 
lead to some problems due to annual fluctuations in births and deaths. 
An attempt is being made to use three year interval data centred around 
the census year (1970 and 1980), but this is handicapped by the 
unavailability of data.
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(iv) To link mortality changes in 1971 and 1983 with changes in 
socio-economic and health developments during the same period, poses a 
few problems. Most of the indicators are only available for the years 
1970 and 1980. Also, in-depth analysis cannot be done due to the small 
sample size. With only eleven states for analysis the writer is only 
able to do simple bivariate correlation analyses.
(v) The vital registration data for Peninsular Malaysia has only 
been evaluated in terms of its coverage and is classified as complete. 
There have been no studies on the accuracy of the information 
collected. Thus it is difficult to trace errors and the writer is at 
the mercy of those who have gathered and compiled the data.
In spite of these limitations and shortcomings, the data from 
vital registration are the only means for measuring the mortality 
situation and changes over time in Peninsular Malaysia. An attempt was 
made to measure mortality using census data, but this was not 
successful due to recall problems relating to vital events.
1.10 ORGANIZATION OF THE STUDY
The preceding sections of the first chapter have dealt with the 
background and objectives of the study and discussed the sources and 
nature of the data. In chapter 2, a review of the literature on the 
factors associated with mortality decline will be presented. Chapter 3 
will analyse changes in the level and pattern of mortality rates at the 
national and state levels. Chapter 4 will analyse the pattern of 
relationship between mortality rates and socio-economic and health 
variables using the state as the unit of analysis. Finally, the last 
chapter will discuss the study's conclusions.
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CHAPTER 2
REVIEW OF THE LITERATURE
FACTORS ASSOCIATED WITH MORTALITY DECLINE
2.1 INTRODUCTION
Death is the unavoidable end of all living beings. However, the 
timing of death is responsive to improvements or deteriorations in the 
living conditions of a population. Famine, starvation, disease 
epidemics and any other natural disasters cause premature death. On 
the other hand, good living conditions and other improvements in social 
life may result in a longer life. To measure the changes in death rate 
within certain time limits demographers have used a variety of 
mortality indexes. Some demographers used life expectancy at birth, 
some used mortality rates and some used the number of survivors up to a 
given age.
In developing countries, mortality rates did not show much 
improvement until about 1900. They then declined at a relatively slow 
pace until about 1940 (Kitagawa, 1977), and at a very rapid rate after 
World War II. Many factors have been suggested to explain the dramatic 
mortality decline. The most common factors are the improvement of 
living conditions and improvements in health facilities. The purpose 
of this literature review is to give a broad overview of the causes and 
factors associated with mortality decline in developing countries. The 
implicit aim is to broaden the perpective for the analysis of mortality 
changes in later chapters of this sub-thesis.
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2.2 FACTORS ASSOCIATED WITH GENERAL MORTALITY DECLINE
The causes of mortality decline in developing countries in the 
twentieth century have been debated by many. Earlier writers (for 
example Stolnitz, 1965; Arriaga and Davis, 1969; Wrong, 1977; 
Goldscheider, 1971) tend to suggest that mortality decline in 
developing countries is due to diffusion of medical technology from the 
West; for example, Arriaga and Davis noted that 'the rate of gain in 
mortality during recent decades has been notably accelerated by the 
importation of public health techniques, personnel, and funds from the 
industrialized countries, regardless of local economic development or 
non-development (p.234)'. Later writers (for example Ueda, 1980; 
Cassen, 1976; McNicoll, 1981; Hirschman, 1980; Kwok, 1982) tend to 
suggest that mortality decline is due to the combined effect of medical 
technology and improvements in social and economic conditions.
Omran (1971:536) suggests that, in the models of epidemiological 
transition from high to low mortality, a Delayed or Contemporary Model 
applies to developing countries, because modern medical technology and 
mass medicine have had an important effect. New drugs, such as 
antibiotics, were available and mass campaigns were organized to 
eradicate malaria, smallpox and other communicable diseases.
According to Regina McNamara (1982:461), mortality decline in 
developing countries is generally due to: (i) improved medical 
technology especially Penicillin for controlling infectious diseases 
and the use of DDT against malaria; (ii) general social and economic 
improvements affecting education, housing, sanitation, and nutrition; 
and (iii) expansion and improvement of medical facilities and services 
(see also United Nations, 1973:152-156). The role of international 
organisations in applying Western medical technology to at least some 
areas in developing countries has also made a major contribution to 
mortality decline.
McNicoll (1981:521) argues that the declining trend was due to the 
transfer of medical knowledge from the developed countries, expansion
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of public health facilities and the improvement of economic conditions. 
Cassen (1976) attributes mortality decline in the twentieth century to 
three main factors based on the experience of developing countries: (i) 
the reduction of famines and major epidemic diseases, (ii) the control 
of endemic diseases, and (iii) the gradual improvement of general 
conditions of living and health. Similiar arguments can also be quoted 
from Yang and Pendleton (1980), and Prabhakara (1983).
In Latin America as a whole, Arriaga and Davis (1969) suggest that 
prior to 1930 declines in mortality can be attributed primarily to 
economic improvement, whereas public health improvements and better 
medical services, irrespective of economic improvement, account for 
most of the post-1930 declines: 'When the trend is analysed in terms 
of economic development, it appears that the decline was extremely slow 
in the more backward Latin American countries until around 1930, 
whereas in the more advanced countries of the region, a more rapid 
decline had set in before that. After 1930, however, in both groups of 
countries the pace of decline was faster than ever, and it was 
virtually the same for both groups, suggesting that after that date 
public health measures were asserting a strong influence independently 
of local economic development (p.223)'.
However, recent research in Latin America by Palloni and Wyrick 
(1981:204) noted that the source of mortality changes between 1955 and 
1973 correspond in a measure to rising standards of living and to the 
contribution of medical advances. They suggest that about 45 per cent 
of the changes are due to rising standards of living, but Mandle 
(1970:301) in his research on British Guiana (Guyana) is unwilling to 
assign any weight to economic improvement in explaining the mortality 
decline between 1911 and 1960. After comparing economic trends and 
evidence on public health facilities and medical improvements, he 
concludes that public health and medical improvements were responsible 
for all of the decline in mortality in Guyana since 1911.
In Asia, Ueda (1980) suggests that the application of new 
techniques in medical and public health, such as the eradication of
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malaria by spraying DDT, improvements in medicine such as antibiotics 
to combat tuberculosis and other communicable diseases plus 
improvements in the standard of living bring about mortality decline. 
For example, in India the major killer diseases such as malaria, 
cholera and smallpox were greatly reduced in the early 1960s and none 
of these three are major causes of death any longer (Cassen, 1976). 
However, since the late 1960s the mortality trend does not show any 
obvious downward trend. This phenomenon occurs as a result of the 
failure to spread developments in nutrition, water supply, sanitation, 
and health care to the majority of the people. The pattern shows that 
mortality declined swiftly at first, as a result mainly of campaigns 
against specific diseases, and then slowed down as the more intractable 
factors of living conditions were not dealt with (Cassen, 1976).
A study by Preston (1980) demonstrated a strong cross-sectional 
relationship between level of mortality and economic developement in 
less developed countries during the twentieth century (see also, 
Preston, 1985). He regressed life expectancy at birth on three indexes 
of economic development (national income per capita in 1970 U.S. 
dollars, percentage literate of the adult population, and calorie 
consumption) in 1940 and 1970. The explanatory power of the regression 
was the same in 1940 and 1970 (R-squared=0.86) . This finding 
contradicts the general presumption that the impact of public health 
programs after World War II would have weakened the cross-sectional 
association between mortality and economic development. There was, 
however, a structural shift in the regression equation between 1940 and 
1970. Preston estimated that roughly 50 per cent of the mortality 
decline in developing countries during the period 1940 to 1970 could be 
attributed to factors exogenous to economic development, primarily 
public health interventions. The structural change was least important 
in Africa (suggesting less effective public health intervention there) 
and most pronounced in Latin America.
In a more recent study by Pendleton and Yang (1985), the 
developing countries were divided into the stages of demographic 
transition (early and late transition stages) based on data around 1970
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and 1975. It was found that the stage of transition which a nation is 
at should determine mortality decline. Moreover they remarked that:
'At the beginning stage of transition, mortality declines had been 
achieved principally through health and medical measures which had been 
largely conterminous with socio-economic development. When developing 
nations reach a certain stage of transition characterized by lower 
mortality, important health and medical technologies have already been 
adopted. Improvements in economic development, education, living 
standard and diet are, therefore, the most viable routes through which 
crude and infant mortality decline can be achieved and life expectancy 
increases can be enjoyed (p. 459)'.
As stated in a recent International Population Conference in 1985 
organized by the IUSSP, factors associated with mortality decline in 
developing countries was one of the issues discussed in the "mortality" 
session. In this Conference, Meegama (1985) discussed the historical 
process of mortality transition in "rapidly declining mortality 
countries" using Cuba and Sri Lanka as case studies. He identified 
several phases of mortality transition. According to his analysis, the 
mortality transition in these countries begun during the nineteenth 
century. During this phase, the work started with programs aimed 
against smallpox and cholera, leading to a sanitary revolution, with 
most of the gain in longevity accruing to the adult population. The 
second phase was related to improvements in maternal and child health 
which led to the reduction in infant, child and maternal mortality. 
The rise in education levels has led to increased health awareness and 
demand for berter facilities and services. Also the improvements in 
sanitation and nutrition have had substantial effect on the mortality 
of the adult population; and in the more recent periods, after the 
second world war, the rapid mortality decline was largely caused by the 
introduction of antibiotics and insecticides.
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2.3 FACTORS ASSOCIATED WITH INFANT AND CHILD MORTALITY DECLINE
The decline in overall mortality in developing countries during 
the last three decades is attributable mostly to the decline in infant 
and child mortality. One of the most important factors associated with 
that decline is education, especially maternal education. Research in 
developing countries found that education has a negative relation with 
mortality particularly infant and child mortality (for example D'souza 
and Bhuiya, 1982 for Bangladesh; DaVanzo and Habicht, 1984 for 
Malaysia; Hull and Hull, 1977 for Indonesia; Preston, 1980; Flegg, 
1982; Pendleton and Yang, 1985; Yang and Pendleton, 1980- all for a 
cross-section of countries; Caldwell, 1979, for Nigeria). The most 
comprehensive explanation pertaining to that relationship was given by 
Caldwell (1979:409-413) where he suggested that: education makes it
easier to break with traditional food taboos or health practices; 
educated mothers are better able to manipulate the "modern" world; and 
education affects the balance of household relationships. This finding 
was strengthened by Caldwell and McDonald's (1981) finding when they
analysed data from ten countries which participated in the World 
Fertility Survey.
By taking the experiences from Sri Lanka, Kerala (India), and 
Costa Rica, Caldwell (1986) demonstrated the importance of women's 
education and their position in society, besides political will and 
government intervention in the areas of health services and nutrition, 
as the routes for mortality decline. He suggested that in order to 
achieve low mortality in developing countries certain conditions must 
hold. These conditions are (Caldwell, 1986:208):
(1) sufficient female autonomy; (2) considerable inputs into both 
health services and education, both essentially of the modern or
Western model, and with female schooling levels equaling or being close 
to male levels; (3) health services accessible to all no matter how
remote, poor, or socially inferior to those providing them; (4)
ensuring that the health services work efficiently, usually because of 
popular pressure (and, in addition, disciplining rural health workers
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by having a physician in charge); (5) providing either a nutritional 
floor or distributing food in some kind of egalitarian fashion; (6) 
achieving universal immunization; and (7) concentrating on the period 
before and after birth, usually by providing antenatal and postnatal 
health services and having deliveries performed by persons fully 
trained for this purpose, and often by health visitors calling on the 
households so frequently that they not only provide advice and services 
but also play a decision making role in treatment (with decisions about 
infant treatment and survival after birth being, because of the 
institutionalized setting, almost completely out of parental hands).
Cross-sectional analysis by various researchers also confirms the 
importance of mother's education in reducing infant and child 
mortality. For example Flegg (1982:453) suggests that a one per cent 
reduction in the number of illiterate women would decrease infant 
mortality by 0.3 per cent. Furthermore, he concluded that raising the 
income of the poor and the density of physicians are also important 
determinants of infant mortality decline in developing countries.
Using the World Fertility Survey for Sri Lanka, Meegama 
(1980:31-37) found that the decline in infant and child mortality since 
the 1940s was due to various measures taken by the government to 
improve the standard of living of the people. In the neonatal period, 
besides the age of mother and birth order, toilet facilities seem to 
have an important effect, even when the other variables are controlled. 
The correlation may indicate a causal relationship, given the 
unhygienic conditions prevalent in most homes, hospitals and maternity 
homes. Mother's education (when other variables are controlled) seems 
to have very little influence on neonatal mortality.
On the other hand, the economic level of the household, 
environmental conditions, and mothers' understanding of health care 
seem to have an independent impact on child mortality. Post-neonatal 
mortality seems to be influenced mainly by environmental conditions. 
These are measured by toilet facilities in the household (Meegama, 
1980:37) .
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In Brazil, Merrick (1985) using data from the population census 
(1970, one per cent sample) and the 1976 survey, found that most of the 
mortality decline could be accounted for in terms of changes in the 
composition of the population, rather than changes in the parameters of 
the causal model (measured by households which had access to piped 
water, schooling completed by mothers and fathers, ratio of households 
in the region with piped water to total households in region, and 
changes in this ratio between 1970 and 1976). Increased education (of 
both mother and father) plays an important role (p:19). However, 
increased access to piped water in 1976 had a greater influence on the 
lower income group.
A study by Haines and Avery (1982), based on census data for Costa 
Rica shows that during 1968-1973 the provision of medical services had 
a very strong negative effect on child mortality. The effect of 
education is also strong. Sanitation and level of income have a weaker 
effect.
2.4 MORTALITY DECLINE ACCORDING TO CAUSE OF DEATH
Research on mortality changes based on changes in causes of death 
in developing countries have not been well documented. The main reason 
is that most developing countries, even today, still cannot provide 
data on the causes of death at the national level, while available data 
from those countries which do provide such data are not of good quality 
because of inaccurate diagnosis and incomplete coverage. In high 
mortality populations, infectious and parasitic diseases bear almost 
exclusive responsiblity for shortening life expectancy below the levels 
found in developed countries.
Empirical studies in developing countries especially in Latin 
America, as shown by Palloni and Wyrick (1981:201) suggest that the 
major contributors to mortality decline as measured by disease-specific 
death rates between the period 1950-1975 are infectious diseases, 
diseases of the respiratory system (influenza-pneumonia-bronchitis), 
and diarrhea. Furthermore they claim that respiratory diseases,
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tuberculosis and other diseases of early infancy were responsible for 
about 12 per cent of the total decline during that period (p. 204).
Similar studies by Preston (1980:296) in five developing countries 
(Chile, Taiwan, Mexico, Guyana, and India) based on data available for 
1920-1972 found the importance of infectious and parasitic diseases in 
the process of mortality decline. In addition he made a shaky 
generalization about the decline in mortality in the twentieth century 
in developing countries as a whole: two per cent contributed by the 
decline in whooping cough, and one per cent each by typhoid, typhus, 
measles, cholera, and plague, and 0.5 per cent by diphtheria.
But the major uncertainty relates to the role of malaria. For 
example some studies claimed that a large proportion of the decline in 
mortality between 1940 and 1960 in Sri Lanka was due to malaria control 
(Newman, 1965 and 1970, cited in Gray, 1974), while the others alleged 
that malaria control had relatively little impact compared to 
improvments in nutrition, general health conditions and development 
measures (Meegama, 1967). The debate demonstrates the difficulty of 
attributing mortality decline to only one factor when several other 
factors are involved (Cassen, 1976). Gray (1974) put an intermediate 
figure on the dispute and claimed that the share of mortality decline 
attributed to malaria control was only 23.4 per cent and the rest was 
due to other factors.
2.5 MORTALITY DECLINE IN PENINSULAR MALAYSIA
The mortality situation in Peninsular Malaysia before 1970 has 
been widely reported (see for example Palmore et al, 1975; Saw Swee 
Hock, 1966 and 1967; Hirschman, 1971 and 1980; Fernandez et al, 1976). 
These studies observed that the reduction in mortality rates started in 
the late 1940s and the decline has been quite remarkable. The 
standardized crude death rate (standardized by 1970 age structure) fell 
from 20 per thousand population in 1947 to 7 in 1970 (see Table 2-1).
Table 2-1 shows the indicators of change in mortality rates among
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the whole population and the main ethnic groups in Peninsular Malaysia 
between 1947 and 1970. The lower panel of Table 2-1 shows the 
percentage decline in mortality over that time. It is evident that 
Chinese mortality rates were considerably below Malay and Indian 
levels. All ethnic groups shared a rapid decline in mortality rates in 
the 1950s but the decline was less rapid in the mid-1960s. The 
standardized crude death rate for Indians seems to have remained at the 
same level during the 1955-1965 period, but the infant mortality rate 
continued to decline in the same period. Of the three ethnic groups 
the Malay mortality rates have shown the sharpest reduction since 1960.
Research on the underlying causes of mortality decline in Malaysia 
is not abundant and is descriptive rather than analytical. Writing in 
1967, Saw Swee Hock discussed the mortality experience in Malaya during 
1935-1958 and suggested that the decline in mortality could be 
attributed to advances in medical science and to the efforts of the 
health authorities in improving the standard of hygiene, sanitation, 
and control of communicable diseases (Saw Swee Hock, 1967). In 
addition, he claimed that the shift in the age composition of the 
population towards more youthful ages was also responsible for the fall 
in the crude death rate. According to a Malaysian government report 
(Ministry of Finance, 1979), the main child killer diseases, such as 
congenital anomalies, pneumonia, enteritis and other diarrhoeal 
diseases and parasitic diseases have declined about 44 per cent between 
1973-1976 as a result of various disease control, environmental 
programs, sanitation and immunisation.
Recent scholars, such as Hirschman (1980), Kwok (1982), and Jones 
and Tan (1985), attributed mortality decline in Peninsular Malaysia 
during the 1960 and 1970 decades to the rising level of living 
conditions and improvements in medical facilities and personnel, as 
well as improvement in public health services. Based on the Malaysian 
Family Life Survey, DaVanzo and Habicht (1984:32-33) examined the 
factors which accounted for the decline in infant mortality between 
1946 and 1975. By using regression analysis they were able to explain 
that the increase in mother’s education and improvement in piped water
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Table 2-1: Indicators of Change In the Mortality Level, Peninsular
Malaysia, 1947-1970
YEAR
ETHNIC GROUP
TOTAL* MALAY CHINESE INDIAN
CDR** IMR CDR** IMR CDR** IMR CDR** IMR
1947 20.3 102 25.1 130 14.3 71 18.2 100
1950 15.3 102 18.4 121 11.3 74 13.4 114
1955 10.9 79 13.3 97 8.1 54 9.6 78
1960 9.1 69 10.6 88 7.1 43 9.5 66
1965 7.8 50 8.5 61 6.3 32 9.6 53
1970 7.0 41 7.5 48 5.7 29 9.0 46
PER CENT DECLINE
1950-55 -29 -23 -28 -20 -31 -27 -23 -32
1955-60 -17 -13 -20 -9 -12 -20 -1 -15
1960-65 -14 -28 -20 -31 -11 -26 + 1 -20
1965-70 -10 -18 -12 -21 -10 -9 -6 -13
Note: * Includes the ethnic group 'Others'
** Direct standardized to 1970 age structure of the total 
population (both sexes)
Source: Hirschman (1980:Table 7)
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over the study period were the most important factors in the infant 
mortality decline. Improvements in toilet sanitation, and increases in 
mother's age at childbearing also made modest contributions to the 
decline in infant mortality. On the other hand, decreases in the 
durations of both unsupplemented and supplemented breastfeeding by 
women in households which did not have access to clean water or toilet 
facilities have kept the infant mortality rate from declining as 
rapidly as it would have otherwise. By holding constant piped water 
and sanitation, they estimated the decline in breastfeeding between 
1950-1960 and 1971-1975 contributed about 9 per 1,000 live births to 
the increase in the infant mortality rate (see also Butz et al, 1984). 
However, as noted by them, the greater part of the infant mortality 
decline is not explained by changes in the variables considered in 
their analysis. More likely it is due to increases in income and 
improvements in medical and health care (p:V).
Using the same data, DaVanzo and Butz (1978:11-12) found that
length of the birth interval had a significant influence on the
survival of children during the first year of life. The authors
observed that birth intervals had become shorter in recent years and 
this closer birth spacing has prevented infant mortality from declining 
as rapidly as they would have expected. In examining how biological 
and behavioural changes influence mortality during the first year of 
life, DaVanzo et al (1983) reveal the importance of maternal age, 
pregnancy interval, parity, breastfeeding, sanitation, place of
delivery and place of residence as factors which influenced childhood 
mortality in Peninsular Malaysia.
Maternal-child health care is one of the largest components of the 
rural health program. The function of this service is to provide 
curative and preventive services to mothers and children. The
incidence of common child diseases such a measles, whooping cough,
diphtheria and tetanus has declined significantly due to child health 
care and disease control programs (Ministry of Finance, 1983). As
reported by the National Family Planning Board the rapid fall in child 
mortality was a direct consequence of the services provided by the
rural health program (Noorlaily, 1981:257).
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Increase in income of households is also important in mortality
decline. As suggested by Smith (1983), wage income (adjusted for cost 
of living) has increased at an average of 2.4 per cent annually during 
the period 1946-1975. Hirschman (1980) also remarked that the decline 
in mortality over the past quarter of a century is evidence of a
significant improvement in living conditions, especially the increase 
in per capita gross domestic product and per capita gross national
income. However, because income growth was mainly due to an increase 
in the level of education, it is likely that education factors have
already absorbed some of the effects of mortality decline due to the 
income factor (DaVanzo and Habicht, 1984).
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CHAPTER 3
CHANGES IN THE LEVEL AND PATTERN OF MORTALITY 
IN PENINSULAR MALAYSIA
3.1 INTRODUCTION
This chapter examines changes in the level and pattern of 
mortality rates at the national and state levels. The first part of 
the chapter discusses the recent mortality situation and examines 
changes in age-specific death rates between 1971 and 1983. The second 
part of the chapter looks at the changes in infant and child mortality. 
Also included is a discussion of infant mortality by geographical areas 
and at the state level.
3.2 RECENT TRENDS IN MORTALITY RATES
Crude death rates for the period under study are presented in 
Table 3-1. The rates for'both sexes depict a slow downward trend from 
year to year. A similar trend is observed for all the ethnic groups. 
The female crude death rates for the total population and ethnic groups 
are lower than the male crude death rates throughout the study period.
However, the crude death rate does not give a true picture of 
overall mortality changes over time because of the effect of changing 
age structure. It has only limited value for comparing mortality 
change between ethnic groups or within a country at different points in 
time. The differences in the crude death rate of various ethnic groups 
in Peninsular Malaysia do not provide sufficient grounds for ranking 
those ethnic groups in terms of longevity and health conditions. A 
population with an old age structure makes for a relatively high crude 
death rate; conversely a population with a young age structure with a
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Table 3-1: Crude Death Rate per Thousand Population by Sex and
Ethnic Group in Peninsular Malaysia: 1971-1983
YEAR
TOTAL* MALAY CHINESE INDIAN
T M F T M F T M F T M F
1971 6.8 7.7 5.9 7.1 7.7 6.6 6.1 7.3 4.8 8.1 9.7 6.3
1974 6.3 7.2 5.4 6.3 6.8 5.8 5.9 7.1 4.7 7.3 9.6 5.9
1978 5.7 6.5 4.8 5.6 6.2 5.1 5.4 6.4 4.4 6.9 8.4 5.2
1980 5.6 6.4 4.8 5.4 5.9 4.9 5.5 6.4 4.7 7.1 9.1 5.1
1983 5.3 6.0 4.6 5.2 5.7 4.7 5.2 5.8 4.5 6.8 8.6 4.9
STANDARDIZED CDR**
1971 7.3 8.3 6.4 o00 8.5 7.5 5.9 7.3 4.5 10.0 10.5 9.3
1974 6.3 7.3 5.4 6.6 7.1 6.0 5.4 6.9 4.1 9.1 9.8 8.1
1978 5.6 6.6 4.7 5.9 6.4 5.3 4.9 6.2 3.7 7.7 8.4 6.7
1980 5.7 6.6 4.8 5.9 6.5 5.2 4.9 6.0 3.9 7.9 9.0 6.4
1983 5.3 6.2 4.6 5.6 6.3 oIO 4.5 5.5 3.6 7.5 8.7 6.0
Note: * Includes the ethnic group "Others"
** Indirect standardization using age-specific death rate for 
total population (both sexes) 1983 as the standard 
T= Both Sexes, M= Male, F= Female 
Source: Computed from Department of Statistics (1973, 1976, 1980, 
1983b, and 1985a)
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relatively low infant and' childhood mortality rate makes for a 
relatively low crude death rate (ESCAP, 1982:23).
In the last decade, the fertility rates of the Malaysian 
population, especially of the Chinese and Indians, have declined quite 
substantially. The total fertility rate declined from about 5 to 4 per 
woman between 1970 and 1980. The Chinese showed a much larger decline, 
i.e. from 4.8 to 3.3 during the same period. The total fertility rate 
for the Indians declined from 4.9 to 3.6 and the total fertility rate 
for the Malays declined from 5.2 to 4.6 between 1970 and 1980 
(Department of Statistics, 1983a:48). The fall in fertility had the 
immediate effect of lowering the proportion of young children 
especially for the Chinese and the Indians. Moreover, the combined 
effects of falling fertility and falling mortality rates at every age 
have the effect of increasing the proportion of elderly people in a 
population (ESCAP, 1982:13).
Thus, in order to avoid the age effect, the lower panel of Table 
3-1 gives the standardized crude death rate. Indirect standardization 
is used with the 1983 age-specific death rates for Peninsular Malaysia 
as the standard.
Controlling for the age effect results in higher crude death rates 
in each year for the total population and all ethnic groups except the 
Chinese. The rate in 1971 was 7.3 per 1,000 population and declined to 
5.3 per 1,000 population in 1983 or about 27 per cent in the 12 year 
period. During the same period, the male death rate declined from 8.3 
to 6.2 per 1,000 population or about 25 per cent, while the female rate 
declined from 6.4 to 4.6 per 1,000 population or about 28 per cent.
Among the ethnic groups, the Malays recorded a slightly larger 
decline (30 per cent) from 8.0 to 5.6 per 1,000 population, followed by 
the Indians (25 per cent) from 10.0 to 7.5 per 1,000 population and the 
Chinese (24 per cent) from 5.9 to 4.5 per 1,000 population in the same 
period. However, although the percentage decline for the Chinese was 
the lowest of the three, their mortality level in 1983 was very much 
lower than the mortality level for the Malays and the Indians.
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The lower panel of Table 3-1 also shows that the age-standardized 
rate for females Is always lower than that for males. On average, 
during the study period the male:female ratio in the standardized crude 
death rate was 1.36 for the total population, 1.21 for the Malays, 1.61 
for the Chinese and 1.29 for the Indians.
Another way of looking at the changes in mortality rates is by 
calculating the comparative mortality index. This index is a measure 
of the changes of overall mortality over time (Shryock and Siegel, 
1976). Table 3-2 presents the comparative mortality index for the 
total population, by ethnic group and by sex. The age structure of the 
population and the age-specific death rates in 1971 were used as the 
standard in order to examine the change in mortality relative to the 
level in 1971.
For the total population, the index shows a substantial downward 
trend. In 1978 and 1980, the index was 21 per cent lower than in 1971. 
By 1983 the index had further declined and the level was 26 per cent 
lower than in 1971. The female index was much lower than the male 
index, indicating that females experienced a larger decline in 
mortality and their overall mortality was much lower than male 
mortality. This trend is observed among the Malay and the Indian 
females. A large decline in maternal mortality between 1970 and 1983 
could explain that difference.
As expected, the reduction of mortality among the Malays was 
higher than among the Indians and the Chinese during the study period 
(see Table 3-2). This may be due to rural health programmes,
improvements in educational levels and substantial improvements in 
living conditions in rural areas during this period (see Appendix B for 
educational attainment among the three ethnic groups). The lesser 
reduction in mortality among the Chinese in the study period is not 
surprising since their mortality rates were already the lowest among 
the three ethnic groups in 1971 and subsequent reductions would 
therefore be expected to be smaller.
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While the Malay and the Chinese males showed an impressive 
downward trend in the comparative mortality index over time, the 
comparative mortality index for Indian males showed only a modest 
downward trend. In 1983 the Indians' comparative mortality index was 
only 16 per cent lower than in 1971 compared with 26 per cent lower for 
the Malays and Chinese during the same period. This trend may be 
influenced by Indians who lived in rural areas, mostly in estate areas 
where health facilities and socio-economic improvements are less than 
elsewhere. According to Jomo (1985), a government document disclosed 
that the official poverty rate (the percentage of income falling below 
an absolute poverty line) had risen from 35 per cent for an estate 
worker's household in 1980, to 55 per cent in 1983. Furthermore, he 
mentioned that in the preceeding twenty years the tappers' real wages 
had shown an overall decline of 7 per cent in 1981 compared to wages in 
1961. These factors would affect the livelihood of the Indians since 
many tappers are Indians.
3.3 CHANGES IN AGE-AND SEX-SPECIFIC DEATH RATES
Age-specific death rates are considered to be better measures of 
mortality than crude death rates. Tables 3-3 to 3-6 show the 
age-specific death rates for the total population and the ethnic groups 
during the period under study. A number of observations may be made.
Generally, over the study period, male mortality shows a declining 
trend in all age groups except for young adults (15-24) and older age 
groups (75 and over). For the young adults, the rate fluctuated from 
year to year with a slightly higher rate in 1983 compared to 1971. A 
similar situation is also observed for the older age group. The 
females showed a pattern of decline in the age-specific death rates 
similar to that for males but a declining trend for the young adult age 
group.
As expected in the process of mortality transition from a high 
level to a low level, the decline is usually much larger at infant and 
childhood ages compared to other age groups. The Malaysian data
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Table 3-2: Comparative Mortality Index (%) by Sex and Ethnic Group
Peninsular Malaysia; 1974, 1978, 1980, and 1983
YEAR
ETHNIC SEX 1971 1974 1978 1980 1983
MALAY MALE 100 83 79 78 74
FEMALE 100 81 73 71 68
BOTH 100 83 76 75 71
CHINESE MALE 100 94 85 82 74
FEMALE 100 91 82 86 80
BOTH 100 92 83 83 76
INDIAN MALE 100 95 82 89 84
FEMALE 100 89 74 71 66
BOTH 100 93 79 81 76
TOTAL* MALE 100 90 81 81 76
FEMALE 100 86 76 , 77 73
BOTH 100 89 79 79 74
Note : * See note in Table 3-1 
Source: Same as Table 3-1
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conformed with this expectation (see the right side of the Tables 3-3 - 
3-6). The 1983 rate for females and males was cut to about half that 
in 1971. A larger decline in mortality in the age group less than 5
years has also been observed elsewhere (see for example, McKeown et 
al. , 1975, for England and Wales; Hoffman, 1981, for Italy; Young, 
1976, for Australia; and Diaz-Briquets, 1983, for Cuba). The reason
may be that infant and child mortality responds more readily to changes 
in socio-economic development. For instance, in the case of Malaysia, 
this was perhaps due to the spread of rural health clinics and the
family planning program which started in the 1960s. In addition, 
better prevention and treatment of infectious and communicable diseases 
of childhood and improved living conditions and sanitation during this 
period may contribute to this trend.
Among the ethnic groups, the Indians show a different pattern 
compared to the Malays and the Chinese (see Table 3-6). For Indian 
males, the declining trend in mortality is only pronounced for the 
first two age groups. Thereafter, a fluctuating pattern is shown with 
some age groups such as 15-24 and 35-44 showing an increasing trend
over time. This pattern is consistent with the comparative mortality 
index discussed earlier.
Differences in mortality by sex, in Peninsular Malaysia were 
similiar to those in the rest of the world, with the male rate 
generally higher than the female rate, particularly in the age group
15-24 and 45-54 years onward. In earlier years, for example in 1957, 
the rates for females in the childbearing ages 15 to 39 years were 
higher than that for males and in 1967 the rates for females in the 
ages 25 to 39 were also higher than that for males (NoorLaily, 1981). 
Data in Tables 3.3 to 3.6 indicate that after the first age group 
(0-4), substantial declines in mortality rates for females in the 
childbearing age groups (15-44) were recorded. On average, between
1971 and 1983 the Malay females in this age group recorded a decline in 
the mortality rate of about 44 per cent, while for the Chinese and the 
Indian females, the decline was 42 per cent and 24 per cent 
respectively. Comparable figures for males in the same age groups are:
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Table 3-3: Age-Sex-Specific Death Rate per Thousand population,
Peninsular Malaysia; 1971 to 1983
SEX AND YEAR * CHANGE
AGE GROUP
1971 1974 1978 1980 1983 1971-1983
MALES
0-4 13.0 11 .1 8.5 7.9 6.4 -51
5-14 1.2 1. 1 0.9 0.8 0.7 -42
15-24 1.5 1.6 1.4 1.5 1.6 +7
25-34 2.3 2.2 2.0 2.0 1.8 -22
35-44 4.1 3.9 3.8 3.3 3.1 -24
45-54 10.8 9.7 9.1 8.7 8.2 -24
55-64 26.5 25.4 23.1 22.7 20.6 -22
65-74 59.7 56.3 52.4 52.5 52.0 -13
75 + 116.6 94.2 97.7 112.4 116.1 -.4
FEMALES
0-4 10.5 9.3 7.0 6.5 5.3 -50
5-14 1.0 0.8 0.7 0.6 0.6 -40
15-24 1.2 0.9 0.9 0.7 0.8 -33
25-34 2.0 1.7 1.4 1.3 1 .1 -45
35-44 3.6 3.0 2.6 2.3 2.1 -42
45-54 7.9 6.3 5.8 5.5 5.2 -34
55-64 19.3 15.9 14.9 14.7 14.6 -24
65-74 42.7 40.1 36.4 38.7 38.2 -11
75 + 91.8 80.7 78.7 93.4 94.2 +3
Source: Same as Table 3-1
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Table 3-4: Age-Sex-Specif1c Death Rate per Thousand Population of
the Malays, Peninsular Malaysia; 1971 to 1983
SEX AND 
AGE GROUP
YEAR % CHANGE
1971 1974 1978 1980 1983 1971-1983
MALES
0-4 15.7 13.0 10.0 9.2 7.7 -51
5-14 1.4 1.3 1 . 1 0.9 0.8 -43
15-24 1.5 1.4 1.2 1.4 1.5 0.0
25-34 2.3 2.1 1.9 1.8 1.7 -26
35-44 4.1 3.6 3.5 3.0 2.8 -32
45-54 10.2 8.6 8.9 7.6 7.7 -25
55-64 25.3 22.6 21.9 20.8 20.2 -20
65-74 55.0 44.5 49.3 49.8 49.6 -10
75 + 93.9 77.6 76.8 106.0 111.8 + 19
FEMALES
0-4 12.5 10.8 8.1 7.5 6.3 -50
5-14 1.2 1.0 0.8 0.7 0.7 -42
15-24 1.3 0.9 1.0 0.7 0.8 -38
25-34 2.6 2.0 1.7 1.5 1.3 -50
35-44 4.3 4.5 3.0 2.6 2.4 -44
45-54 8.8 6.3 6.3 5.9 5.6 -36
55-64 23.3 18.1 16.3 15.7 15.6 -33
65-74 50.4 36.7 40.8 44.3 44.0 -13
75+ 84.7 76.9 76.7 92.6 98.5 + 16
Source: Same as Table 3-1
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Table 3-5: Age-Sex-Specific Death Rate per Thousand Population of
the Chinese, Peninsular Malaysia; 1971 to 1983
SEX AND 
AGE GROUP
YEAR % CHANGE
1971 1974 1978 1980 1983 1971-1983
MALES
0-4 7.8 7.5 5.5 4.9 3.4 -56
5-14 0.8 0.7 0.7 0.6 0.5 -38
15-24 1.5 1.7 1.5 1.5 1.6 + 7
25-34 2. 1 2.1 1.8 1.9 1.6 -24
35-44 3.7 3.3 3.4 3.0 2.7 -27
45-54 9.3 8.7 8.0 8.2 7.1 -24
55-64 25.5 25.5 22.1 21.3 18.0 -29
65-74 60.4 57.9 53.3 50.9 49.2 -19
75 + 140.2 116.8 119.4 115.8 114.6 -18
FEMALES
0-4 6.3 6.1 4.3 4.0 2.9 -52
5-14 0.6 0.5 0.4 0.4 0.4 -33
15-24 0.8 0.7 0.6 0.5 0.5 -38
25-34 1.0 1.0 0.9 0.9 0.8 -20
35-44 2.4 2.0 1.8 1.7 1.5 -38
45-54 5.4 5.1 4.4 4.2 4.0 -26
55-64 13.0 11.2 10.9 11.5 11.6 -11
65-74 32.1 30.1 29.7 31.3 29.0 -10
75 + 97.1 84.1 78.8 92.8 89.2 -8
Source: Same as Table 3-1
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Table 3-6: Age-Sex-Specific Death Rate per Thousand Population of the
Indians, Peninsular Malaysia; 1971 to 1983
AGE AND 
AGE GROUP
YEAR % CHANGE
1971 1974 1978 1980 1983 1971-1983
MALES
0-4 14.5 12.5 9.2 9.3 6.3 -57
5-14 1.3 1 . 1 0.9 0.9 0.8 -38
15-24 1.8 1.9 1.6 1.9 2.1 + 17
25-34 3.3 3.2 2.8 2.9 3.0 -9
35-44 5.8 7 .1 6.7 5.7 6.3 -9
45-54 15.8 16.1 13.3 15.0 14.8 -6
55-64 33.5 35.1 29.0 34.3 29.2 -13
65-74 76.0 69.1 61.6 69.7 71.8 -6
75+ 141.5 109.8 134.0 128.9 146.6 +4
FEMALES
0-4 12.4 11.3 8.6 8.4 5.4 -56
5-14 1.3 0.9 0.7 0.7 0.7 -46
15-24 1.7 1.6 1.5 1.5 1.6 -6
25-34 2.4 2.3 1.6 1.8 1.6 -33
35-44 4.6 4.6 3.6 3.4 3.1 -33
45-54 11.9 10.7 7.6 7.3 7.4 -38
55-64 29.0 26.3 23.9 21.2 19.5 -33
65-74 71.6 65.2 54.6 50.3 57.5 -20
75+ 115.1 86.4 98.9 108.8 115.2 + .1
Source: Same as Table 3-1
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19 per cent for the Malays, and 15 per cent for the Chinese while 
Indian males showed an increased mortality rate in these age groups, 
i.e. 6 per cent between the same period. Therefore, it can be 
concluded that female survival has improved very much in the study 
period. The decline in maternal mortality and fertility may largely 
explain this improvement.
The increasing trend in the male mortality rate in the age group 
15-24, although less for Malay males, may be due to young men being 
involved in road accidents. The other possible reason is the increase 
in drug abuse among teenagers. This phenomena has caused considerable 
concern to the Malaysian government (Lee, 1985) and in early 1983 the 
government declared drug abuse as the number one threat to the nation's 
security (Ministry of Finance, 1983:163). However, so far, no single 
study has been done on the relationship between drug abuse and young 
adult mortality in Peninsular Malaysia except for two studies by 
University Sains Malaysia researchers on "Drug Dependent Persons 
Volunteering for Treatment in Penang" and "Drug Abuse among 
School-Going Children in Malaysia". These studies show that the
largest age group involved with drugs was the age group 21-25 years 
followed by 26-30 years and 16-20 years (Ministry of Finance, 
1983:163). These studies also revealed that about 98 per cent of drug 
users were males. Although no information is available on the ethnic 
differentials in drug use, according to the Malaysian government, among 
drug-related inmates of Penang hospital and prisons for the periods 
1972/1974 and 1975 Chinese comprise 40 per cent in hospital and 60 per 
cent in prisons, Malays 31 per cent and 24 per cent, and Indians 22 per 
cent and 14 per cent (Ministry of Finance, 1976:117).
Table 3-7 presents the death rate per 100,000 population for some 
broad categories of causes of death. The purpose of this table is to 
examine the possibility that the increase in death rate among young 
adult males may be due to an increase in deaths caused by road 
accidents and that the decrease in the death rate among females in the 
childbearing ages may be due to a decline in deaths related to 
childbirth. However, it should be noted that reporting on cause of
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death still remains deficient in many ways in the Malaysian vital 
registration system. This table shows that the death rate due to all 
external causes for all ages increased slightly from 37 per 100,000 
population in 1971 to 41 per 100,000 population in 1983. The 
percentage of deaths caused by road accidents remained stable over the 
period, i. e. about 35 per cent. However, for the specific age/sex 
group, males aged 15-24 years, this table shows that the death rate due 
to all external causes increased substantially from 67 per 100,000 in 
1971 to 86 per 100,000 in 1983. The percentage of these deaths due to 
road accidents increased from 33 per cent in 1971 to 42 per cent in
1983. The actual death rate due to road accidents for this age group 
increased from 22 per 100,000 in 1971 to 36 per 100,000 in 1983, an
increase of 62 per cent during the study period. On the other hand, 
death from all diseases for males age group 15-24, decreased from 84 
per 100,000 in 1971 to 74 per population in 1983. Therefore, it
appears that the sustained trend in the death rate among the males in 
age group 15-24 was due to the increase of deaths due to external 
causes, particularly the increase in road accidents.
In the same period, the maternal death rate decreased considerably 
for women in the childbearing ages (15-44) from 19 per 100,000
population in 1971 to only about 3 per 100,000 population in 1983. 
This reduction represents an 84 per cent decline in the 12 year period. 
However, it should be noted that", the decline in death rate for women 
in these age groups (15-44) due to all diseases was also quite large, 
i. e. from 176 per 100,000 population in 1971 to 99 per 100,000 in 
1983. Overall the percentage of deaths due to childbirths decreased 
from 11 per cent of all deaths due to all diseases in 1971 to only 
three per cent in 1983. Thus the decline in death rate for women in 
the childbearing ages over the period was largely due to the decline in 
deaths due to childbirth as well as due to the decline in deaths due to 
all diseases (see Table 3-7).
Looking at each year across the age groups, the mortality rates in 
Tables 3-3,3-4, 3-5, and 3-6 gives a J-shaped curve with relatively
high rates for the first age group. Death rates declined rapidly in
Table 3-7:
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Selected Causes of Death*: Death Rate Per 100,000 
Population, Peninsular Malaysia; 1971 and 1983
Y E A R / A G E E X T E R N A L C A U S E S D I S E A S E S  A L L  C A U S E S * *
A L L
E X T E R N A L  C A U S E S
R O A D
A C C I D E N T S
A L L  D I R E C T
D I S E A S E S  O B S T E T R I C
1971
ALL AGES 36.8 13.6 644.8 - 684.8
(3452) (1274) (60547) (64304)
MALE 15-24 66.9 22.2 84.3 - 154.0
(627) (208) (790) (1443)
FEMALE 15-44 18.7 4.9 175.6 18.8 195.3
(367) (97) (3442) (369) (3827)
1983
ALL AGES 41.0 14.4 455.7 - 542.7
(5062) (1779) (56261) (66999)
MALE 15-24 85.9 36.0 74.4 - 163.8
(1125) (471) (975) (2145)
FEMALE 15-44 17.8 4.5 98.7 3.0 118.9
(516) (132) (2864) (86) (3449)
<V PUA\Tf!T7 1 1 Q 7 1  1 Q Ö Q ) . _\ la i 1 iyoo)
ALL AGES 11.4 5.9 -29.3 - -20.8
MALE 15-24 28.4 62.2 -11.7 - 6.4
FEMALE 15-44 -4.8 -8.2 -43.8 -84.0 -39.1
Note : * Based on certified deaths and uncertified deaths.
** Include "Unknown" cause of death.
( ) The number in brackets is the number of deaths. 
Source: Calculated from Department of Statistics (1973 and 1985a)
the second age group, followed by a gradual rise between age groups 
15-24 and 35-44 and thereafter a steep rise. The death rate for the 
age group 45-54 was quite similar to that for the first age group 
(0-4).
From the above discussion and that in the earlier section, it is
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clear that mortality in Peninsular Malaysia declined during the study 
period with a large drop occuring in the very young ages. A 
fluctuating mortality rate was observed for the young adult (15-24) and 
older (75 and over) age groups during the earlier part of the study 
period but an absolute increase in mortality is apparent from 1980 
onwards.
The above statement is confirmed by calculating the percentage 
share of the contribution by each age group to the total decline in 
mortality between 1971 and 1983. This can be done by calculating how 
many lives for these age groups would have been saved in the population 
at the earlier date, had the terminal age-specific death rates been in 
effect (McKeown et al 1975).
Table 3-8 shows the results of this calculation using McKeown et 
al's approach for the years 1971 and 1983. It shows that regardless of 
sex and ethnic group, the age group 0-4 contributed most to the decline 
in total mortality rates - about 49 per cent for the total population 
(both sexes), 55 per cent for the Malays (both sexes), 37 per cent for 
the Chinese (both sexes), and 53 per cent for the Indians (both sexes).
The other age groups made only a modest contribution (less than 10 
per cent) to the total mortality decline except age group 55-64 where 
the contribution was more than 11 per cent for all ethnic groups. The 
rise in mortality between 1971 and 1983 among males in the age group 
15-24 shows that their contribution to the total decline was negative, 
particularly Indian males (-4 per cent).
Although it can be hypothesised that the contribution of the age 
group 0-4 to the overall mortality decline was due to a large number of 
people of these ages, examination of the age structure of the 
population in the years 1971 and 1983 shows that only 14 per cent of 
the total population was in this age group. Thus, the contribution of 
this age group was quite out of proportion to their share of the 
population. A similar pattern is also observed in other Asian 
countries (Ruzicka and Hansluwka, 1982:104). The reduction in infant
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Table 3-8: Age Contribution to Total Decline in Death Rate by Sex,
and Ethnicity [percentage], Peninsular Malaysia; 1971-1983
AGE
GROUP
TOTAL*
ETHNICITY
MALAY CHINESE INDIAN
T M F T M F T M F T M F
0-4 49 52 45 55 65 46 37 32 44 53 69 39
5-14 7 7 7 8 8 7 4 4 6 9 10 9
15-24 2 -1 5 3 0 5 1 -1 5 -1 -4 2
25-34 5 3 6 6 3 8 3 4 3 3 2 5
35-44 6 5 8 7 5 8 6 5 7 2 -3 7
45-54 10 9 11 9 8 11 7 6 8 10 6 14
55-64 14 15 13 13 11 15 16 21 7 17 16 17
65-74 8 10 6 6 6 6 15 18 9 7 6 8
75 + 1 0 -1 -6 -7 -6 11 13 10 -1 -2 0
ALL** 102 100 100 101 99 100 100 102 99 99 100 101
AGES
Note: - Sign indicates mortality rate increased during period 
* See note in Table 3-1
** Total percentage in all ages may not add to 100 because 
of rounding
Source: Calculated from Tables 3-3, 3-4, 3-5, 3-6 and Department of
Statistics (1973 and 1985a)
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and child mortality (for example in Burma, 1954-197-1; Sri Lanka, 
1946-1971; Thailand, 1947-1970; and Peninsular Malaysia, 1957-1970) 
contributed to more than one-third of the increase in life expectancy 
at birth. The decline in adult mortality provides only a modest 
contribution to the increase in life expectancy at birth.
3.4 MORTALITY DIFFERENTIALS BY STATE
Each state in Peninsular Malaysia is governed by a written 
constitution and has its own state executive and legislative assembly. 
Development programmes in the state are not only carried out by the 
Federal government but also by the state government, for example, 
provision of water supply.
Literature on differences among the states emphasizes wide 
disparities between states which are agriculturally based such as 
Kelantan, Terengganu, Kedah, and Perlis, and the more developed and 
urbanized states such as Penang, Selangor/Federal Territory, Johore, 
Negeri Sembilan, and Malacca, in per capita income, literacy rate, 
urbanization, basic amenities, and other socio-economic indicators. 
Based on per capita Gross Domestic Product (GDP) of states in real 
terms for the years 1971 and 1980, the Malaysian government in the 
Fourth Malaysia Plan (Malaysia, 1981:Chapter V) classified the eleven 
states in Peninsular Malaysia into three broad categories; high income 
states - Selangor/Federal Territory; middle income states - Johore, 
Malacca, Negeri Sembilan, Pahang, Perak, and Penang; and low income 
states - Kedah, Perlis, Kelantan, and Terengganu.
Table 3-9 presents the crude death rate (unstandardized and 
standardized) and the relative mortality index for each state. The 
rate for the Federal Territory is combined with Selangor, though both 
States have had a separate administration since 1976. This is because 
official data on death have only recently been published separately. 
It must be noted that since the Department of Statistics has never 
published age structures for the eleven states, the age structure in 
each state in 1971 was based on the proportion of population according
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to the 1970 census. A similar basis was used in estimating the 1983
age structure in the states but using the 1980 census instead of the
1970 census. These population estimates were used to calculate the
standardized death rate in each state.
The Table indicates that the decline in the crude death rate 
between 1971 and 1983 was shared by all states. A large decline was 
experienced in Pahang (40%), Terengganu (33%), Johore (30%) and
N.Sembilan (28%). On the other hand, Perlis (19%), Penang (19%) and 
Selangor (22%) are among the states which experienced less decline. 
However, the percentage decline between 1971 and 1983 was influenced by 
the mortality level at the initial year. The states which had already 
reached a low mortality level in 1971 were unlikely to achieve a 
greater reduction by 1983.
Since vital registration data on deaths for each state have been 
tabulated by age at death, an attempt has been made to calculate the 
adjusted crude death rates by taking the ratio between the age schedule 
of death in each state and the age-specific death rates of Peninsular 
Malaysia as the standard, weighted by total population in each state. 
This adjusted rate is called the relative mortality index and has been 
recommended for use for such comparisons by many researchers (Linder 
and Grove, 1947:43; Kitagawa, 1964:304; Chiang, 1984:102). The right 
panel of Table 3-9 presents the relative mortality index for each state 
in the years 1971 and 1983.
The index in 1971 indicates that the level of mortality in five
states was higher than the national index. These states were 
Terengganu (37 per cent higher), Pahang (36 per cent higher), Kelantan 
(28 per cent higher), Kedah (10 per cent higher) and Perak (5 per cent 
higher). On the other hand, other states, particularly Selangor (21 
per cent lower) and Penang (16 per cent lower) had lower mortality
compared with the overall national mortality rate. However, in 1983, 
there were some changes in the magnitude of the relative mortality
index although the states of Terengganu (24 per cent higher), Kelantan 
(26 per cent higher), Perak (10 per cent higher), Kedah (7 per cent
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Table 3-9: Crude Death Rate per 1,000 Population and Relative
Mortality Index by State in Peninsular Malaysia, 
1971 and 1983
STATE/
CATEGORY
CRUDE DEATH RATE RELATIVE MORTALITY 
INDEX { % )
1971 1983 * CHANGE 
1971-1983
1971 1983
HIGH-INCOME
SELANGOR 5.4 (6.3) 4.3 (4.9) -20 (-22) 79 84
MIDDLE-INCOME
PENANG 6.7 (6.8) 5.8 (5.5) -13 (-19) 84 90
N ,SEMBILAN 6.9 (7.8) 5.6 (5.2) -19 (-28) 96 103
JOHORE 6.2 (6.9) 4.7 (4.8) -24 (-30) 88 89
PERAK 7.3 (7.8) 6.1 (5.8) -16 (-27) 105 110
PAHANG 7.7 (8.5) 4.6 (5.1) -40 (-40) 136 105
MALACCA 6.9 (7.1) 5.8 (5.3) -16 (-25) 86 97
LOW-INCOME
TERENGGANU 8.8 (9.0) 6.2 (6.0) -30 (-33) 137 124
KEDAH 7.1 (7.6) 5.9 (5.7) -17 (-29) 110 107
PERLIS 7.2 (6.7) 6.3 (5.4) -13 (-19) 98 98
KELANTAN 8.3 (7.8) 6.3 (5.9) -24 (-24) 128 126
P.MALAYS IA 6.8 (7.3) 5.3 (5.3) -22 (-27) 100 100
Note : ( ) the rate in brackets is the standardized rate using
indirect standardization with age-specific death rates in 1983 
for Peninsular Malaysia as the standard
Source: Same as Table 3-1
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higher), and Pahang (5 per cent higher) still showed a higher mortality 
index than the national index. The states of Selangor, particularly, 
and Johore were among the states which had lower mortality than the 
overall national mortality index, but their index value had increased 
slightly compared with 1971.
In general, the relative mortality index in both high income and 
middle income states increased slightly over period, except that a 
substantial reduction was experienced by the state of Pahang. On the 
other hand, during the same period the index for the low income states 
decreased. For example, the ratio of the differences in mortality 
level in 1971 between Terengganu (the highest RMI) and Selangor (which 
had the lowest RMI) was about 73 per cent; between Pahang and Selangor 
it was 72 per cent; and between Kelantan and Selangor it was 62 per 
cent. However by 1983, the ratio of the differences between Terengganu 
and Selangor was reduced to only 48 per cent, between Pahang and 
Selangor was reduced to 25 per cent and between Kelantan and Selangor 
was reduced to 50 per cent. Thus it is evident that the differential 
in mortality among the states in Peninsular Malaysia has been reduced 
to some extent during the study period.
3.5 INFANT AND CHILD MORTALITY
Infant and child mortality rates are frequently used as indicators 
of socio-economic status and health conditions (see for example 
Stockwell 1960,1962; United Nations 1982:38). Many studies have 
documented the inverse relationship between the infant mortality rate 
and the socio-economic status of the population. Whenever efforts were 
made to examine the relationship, the conclusion was inevitably the 
same: the lower the socio-economic status of a group, the higher its 
infant mortality rate (Stockwell and Wicks, 1984).
Table 3-10 presents the infant and child mortality rates between 
1971 and 1983 for the total population and by ethnic group. The infant 
mortality rate was 38.5 per 1,000 live births in 1971 and declined 
substantially to 20.3 per 1,000 live births in 1983. Similarly, the
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child mortality rate declined from 4 to 2 per 1,000 population in age 
group 1-4 during the same period. This represents a 47 per cent 
decline in the infant mortality rate and a 55 per cent decline in the 
child mortality rate.
All ethnic groups show a decline in infant and child mortality 
rates at almost equal magnitude, i.e. about four per cent annually for 
the infant mortality rate and five per cent annually for the child 
mortality rate during the study period. As a result infant and child 
mortality rates of the Chinese continued to be very much lower than the 
Malay and the Indian mortality rates in 1983.
Compared with other developing countries in Asia, the level of 
infant and child mortality in Peninsular Malaysia is quite low. ESCAP 
data on infant mortality around 1983 for Pakistan (113), Burma (105), 
Indonesia (106), Philippines (50) and Thailand (50) indicate higher 
infant mortality rates in these countries (ESCAP, 1985).
It is useful to examine separately the trends and level in 
neonatal (infant deaths under 28 days of age) and post-neonatal 
mortality (infant deaths from 28 days to under 12 months). It has been 
observed that when improvement in infant mortality occurs, 
post-neonatal mortality declines first, usually at a fairly rapid rate 
(Rutstein, 1983:16) due to improvements in the standard of living, 
parental care, nutrition, and sanitation.
The Malaysian data in Table 3-11, conform with international 
experience, showing that as infant mortality declines, infant deaths 
become increasingly concentrated in the neonatal period. The 
percentage of infant deaths in the neonatal period shows a slight 
increase, from 58 per cent in 1971 to about 63 per cent in 1980, then 
declined slightly to 61 per cent in 1983. Two decades ago in 
1955-1959, only about 40 per cent of infant deaths occured during the 
neonatal period (Kwok, 1982:273).
A similar pattern of neonatal mortality is observed for each
Table 3-10:
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Infant Mortality Rate Per 1,000 Live Births and Child 
Mortality Rate Per 1,000 Population at Age 1-4 Years,
Peninsular Malaysia ; 1971-1983
YEAR INFANT MORTALITY RATE CHILD MORTALITY RATE
TOTAL* MALAY CHINESE INDIAN TOTAL* MALAY CHINESE INDIAN
1971 38.5 45.5 24.8 45.3 4.0 5.3 1.9 4.3
1974 35.4 39.5 26.5 40.2 3.1 4.0 1.6 3.7
1978 26.7 30.6 18.2 30.4 2.3 2.9 1.2 2.4
1980 24.0 26.9 16.0 28.7 2.0 2.5 1.0 2.3
1983 20.3 23.2 12.7 21.2 1.8 2.2 0.8 1.7
PER CENT DECLINE ANNUALLY ( % )
1971-83; 3.9 4.1 4.1 4.4 4.6 4.9 4.8 5.0
Note : 
Source:
* See 
Same
note in 
as Table
Table 3 
3-1
-1
ethnic group. A larger percentage of neonatal deaths were experienced 
by the Chinese with more than 70 per cent of infant deaths in the 
neonatal period. The average percentages for the Malays and the 
Indians were only about 58 per cent.
There is no generally accepted theory that links infant mortality 
with region of residence (United Nations, 1985) although a number of 
recent studies attempted to document and explain areal variations in 
developing countries. The literature suggests that regional
inequalities may be attributed to variations in disease environment, 
health care services or socio-economic factors (United Nations, 
1985:264).
According to Saw Swee Hock (1966) the infant mortality rate in 
1961-1963 in each state can be ranked as follows: Penang and Selangor
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Table 3-11: Neonatal and Post-Neonatal Mortality Rate per 1,000 Live
Births, Peninsular Malaysia; 1971-1983
ETHNICITY CATEGORY 1971
YEAR
1974 1978 1980 1983
MALAY NEONATAL 24.7 23.5 18.6 16.6 13.5
P0ST-NE0 20.8 16.0 12.9 10.9 9.7
% OF NEONATAL DEATHS** 54.3 59.5 59.0 60.4 58.2
CHINESE NEONATAL 17.5 18.6 14.8 13.0 9.3
P0ST-NE0 7.3 7.9 5.1 4.1 3.4
% OF NEONATAL DEATHS** 70.6 70.2 74.4 76.0 73.3
INDIAN NEONATAL 26.9 24.3 18.7 16.7 12.4
P0ST-NE0 18.4 15.9 14.3 13.6 8.8
% OF NEONATAL DEATHS** 59.4 60.4 56.7 55.1 58.5
TOTAL* NEONATAL 22.5 22.0 17.5 15.6 12.4
POST-NEO 16.0 13.4 10.6 9.3 7.9
% OF NEONATAL DEATHS** 58.4 62.1 62.3 62.7 61.1
Note : ** Per cent of infant deaths in the neonatal period 
* See note in Table 3-1 
Source: Same as Table 3-1
at the lowest level (46 per 1,000 live births), Negeri Sembilan, 
Johore, Pahang, Perak, and Malacca at an intermediate level (around 50 
per 1,000 live births), and Perlis, Kedah, Kelantan, and Terengganu at 
the highest level (more than 66 per 1,000 live births). He claimed 
that the favorable mortality conditions in the first two groups of 
states may be attributed to the greater degree of social and economic 
advancement in terms of better food, housing, education, and relatively 
better medical and public health facilities. In contrast, the higher 
mortality rates in the states of Kelantan, Terengganu, Kedah, and
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Perlis were largely due to a low literacy rate, a large rural 
population and a shortage of medical facilities.
Table 3-12 presents the infant mortality rate by state for the 
years 1971 and 1983. It is observed that the decline in mortality rate 
in Peninsular Malaysia was shared by all states. However, the 
magnitude of the decline was larger in the more developed states. The 
exceptions to this general observation are the states of Terengganu and 
Perlis. Both states showed a higher percentage of decline in infant 
mortality compared to the national rate, i.e. 60 per cent and 51 per 
cent respectively. The other states, such as Kelantan and Kedah, 
showed a smaller decline compared to the decline at the national level. 
More surprisingly, the states of Perak, particularly, and Pahang also 
showed a much smaller decline than the average.
Table 3-12 also shows the changes in infant mortality rates in 
urban and rural areas in each state. It is observed that in 1971 not 
all states had a lower infant mortality rate in urban areas than in 
rural areas. Three states had higher infant mortality in urban than 
rural areas in 1971: Johore (urban IMR 46.8, rural IMR 35.0); Negeri 
Sembilan (urban IMR 46.3, rural IMR 34.2); and Pahang (urban IMR 42.8, 
rural IMR 41.0). The other states except Terengganu, Selangor, and 
Perak showed apparently negligible differences in infant mortality rate 
between urban and rural areas. However by 1983, all the states had an 
urban infant mortality rate lower than the rural infant mortality rate.
The common explanation for this difference is that resources and 
social services, especially basic sanitation and health care are 
concentrated in urban areas. Besides, urban populations usually earn a 
higher average income and are better educated than rural people (United 
Nations , 1982) .
Some empirical studies in recent years in developing countries, 
have shown that infant mortality was lower in urban areas than in rural 
areas, for example, the study by the United Nations based on data from 
censuses and World Fertility Surveys in 15 developing countries
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Table 3-12: Infant Mortality Rate Per 1,000 Live Births by State and
Stratum, Peninsular Malaysia, 1971 and 1983
STATE/
CATEGORY
ALL AREAS % DECLINE URBAN % DECLINE RURAL S DECLINE
1971 1983 71-83 1971 1983 71-83 1971 1983 71-83
HIGH-INCOME
SELANGOR 29.6 13.9 53 24.7 12.8 48 32.1 15.8 51
MIDDLE-INCOME
PENANG 33.8 16.6 51 33.6 14.3 57 33.8 18.9 44
N .SEMBILAN 35.9 16.0 55 46.3 11.7 75 34.2 17.9 48
JOHORE 37.7 17.8 53 46.8 16.5 65 35.0 18.5 49
PERAK 38.4 24.7 36 29.5 20.7 30 40.4 26.4 35
PAHANG 41.2 22.6 45 42.8 14.1 67 41.0 24.9 39
MALACCA 37.6 18.7 50 28.5 15.6 45 39.0 19.7 49
LOW-INCOME
TERENGGANU 54.3 26.5 51 46.8 26.3 44 54.8 26.6 51
KEDAH 42.2 24.5 42 40.0 17.7 56 42.5 26.2 38
PERLIS 42.3 17.0 60 - 15.3 - 42.3 18.1 57
KELANTAN 47.6 27.4 42 46.4 20.1 57 47.6 30.0 37
P.MALAYS IA 38.5 20.3 47 34.1 16.0 53 39.6 22.9 42
Source: Same as Table 3-1
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including 7 countries from Africa (Ghana. Kenya, Lesotho, Liberia, 
Nigeria, Sierra Leone, and Sudan), 5 countries from Asia (Indonesia, 
Nepal, Republic of Korea, Sri Lanka, and Thailand), and 3 countries 
from Latin America (Chile, Jamaica, and Peru) (United Nations,
1985:Chapter XI). A review of the mortality situation in the ESCAP 
region by Ruzicka (1984) also showed that infant mortality was lower in 
urban areas. The exception to this generalization may be Sri Lanka. 
When Arriaga and Hobbs (1982:165) analyzed the data from Sri Lanka by 
subdividing the rural areas into estates and the rest of the rural 
areas, they found that the infant mortality in the rest of the rural 
areas was lower than in urban areas.
Table 3-13 presents infant mortality rates by geographical areas 
for the total population and each ethnic group. The trends conform 
with international experience, indicating a higher infant mortality 
rate in rural areas compared to urban areas. The gap between urban and 
rural areas also increased over the study period. On average 
(1971-1983) the rural infant mortality rate was 36 per cent higher than 
the urban rate for the total population, 23 per cent for the Malays, 8 
per cent for the Chinese, and 37 per cent for the Indians. It is
interesting to note that the differential in infant mortality for the 
Malays and Indians has increased over time, in spite of gradual 
improvements in economic status and living standards in rural areas. 
Only the Chinese rate showed very little variation between urban and 
rural areas.
The narrower differences in IMR between urban and rural areas
among the Chinese population were not only observed in this period but 
also in earlier years (Hirschman, 1971). As explained by Ruzicka 
(1984), 'the Chinese in Malaya [Peninsular Malaysia] were in the 
mid-1960s generally the better-off and better educated group, it may be 
conjectured that higher socio-economic status alleviates the effects of 
the residual disadvantages the rural areas have, such as inadequate 
sanitation, more difficult access to health services, supply of safe 
water etc (p.91)'. Data from the Household Income Surveys in 1970 and
1980 supported that opinion. For the Malays, the mean monthly gross
56
household income in 1970 was SM172, for the Chinese was SM394 and for 
the Indians was SM304. In 1979 income increased to SM492, $M932 and 
SM756 respectively.
The rate of infant mortality decline was faster in urban than in 
rural areas. For example for the total population between 1971 and 
1983 the rate of decline was 4.4 per cent annually in urban areas 
compared to 3.5 per cent in rural areas. It was 4.9 per cent and 3.3 
per cent for the Malays, 4.5 per cent and 3.7 per cent for the Chinese, 
and 5.2 per cent and 3.9 per cent for the Indians, respectively. These 
differences were not due to rural residence per se but to other factors 
such as poorer sanitation, less education and lack of other basic 
amenities which are correlated with rural residence (DaVanzo et al, 
1983:401).
In Sri Lanka the high urban infant mortality in 1952-1954 and 
1962-1964 compared to rural infant mortality was due to poor economic 
conditions, unsanitary housing and inadequate environmental hygiene of 
the poorer section of urban centre (ESCAP, 1976:143). In Peninsular 
Malaysia the rapid migration (Zainal Aznam and Khairuddin, 1974:25) 
particularly of the Malays from rural to urban areas during the early 
1970s, may have caused the difference in infant mortality rate between 
urban and rural areas during that time to be smaller. This was due to 
the fact that migration was not accompanied by rapid increases in 
income and employment and changes in occupational status. Therefore 
urbanization did not dramatically improve the socio-economic and health 
status of the migrants. This situation became worse when the urban 
centre could not provide sufficient basic ammenities and housing for 
the migrants.
Table 3-13:
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Infant Mortality Rate per 1,000 Live Births by Ethnic 
Group and Stratum, Peninsular Malaysia, 1971 -1983
YEAR
TOTAL* MALAY CHINESE INDIAN
URBAN RURAL URBAN RURAL URBAN RURAL URBAN RURAL
1971 34.1 39.6 46.7 45.4 26.7 23.8 42.9 46.1
1974 31.8 36.9 38.5 39.7 26.4 26.6 34.9 43.1
1978 19.9 29.8 22.8 32.5 17.0 19.0 24.2 33.6
1980 17.2 27.0 20.1 28.6 14.2 18.0 20.2 33.1
1983 16.0 22.9 19.1 24.7 12.3 13.2 16.2 24.8
RATI0=(RURAL/URBAN).100
1971 116 97 89 107
1974 116 103 101 123
1978 150 143 114 139
1980 157 142 127 164
1983 143 129 107 153
Note : * See note in Table 3-1
Source: Same as Table 3-1
58
CHAPTER 4
THE RELATIONSHIP BETWEEN MORTALITY AND SOCIO-ECONOMIC 
DEVELOPMENT IN PENINSULAR MALAYSIA
4.1 INTRODUCTION
The discussions in Chapter 2 indicates that mortality decline in 
developing countries can be attributed to two major sets of factors: 
first, those related to the standard of living of the population and 
second, those related to public health programs. This chapter is
designed to examine this hypothesis using Malaysian data. The first 
part of the chapter looks at recent socio-economic development in 
Peninsular Malaysia and changes in selected socio-economic and health 
indicators. The second part of the chapter is focussed on the
relationship between socio-economic/health development and mortality 
rates in Peninsular Malaysia.
4.2 SOCIO-ECONOMIC DEVELOPMENT IN PENINSULAR MALAYSIA, 1971-1983
The new outlook in Malaysian development planning started in 1971 
when the government formulated and implemented the New Economic Policy. 
This policy has the overriding objective of promoting national unity 
through the following terms:
(i) eradicating poverty by raising income levels and increasing 
employment opportunities for all Malaysians, regardless of race. This 
is to be achieved through programs aimed at raising the productivity 
and income of those in low productivity occupations, the expansion of 
opportunities for intersectoral movements from low productivity to 
higher productivity activities and the provision of a wide range of 
social services especially designed to raise the living standards of 
the low income groups; and
59
(ii) accelerating the process of restructuring Malay society to 
correct the economic imbalance, so as to reduce and eventually to 
eliminate the identification of race with economic functions. 
Programmes for this purpose include the modernisation of rural life, 
the rapid and balanced development of urban activities, the 
establishment of new growth centres and the creation of a Malay 
commercial and industrial community in all categories and at all levels 
of operation. The objective is to ensure that Malays and other 
Indigenous people will become full partners in all aspects of the 
economic life of the nation (Malaysia, 1973:1).
During the study period the government had already implemented 
five-year plans under the New Economic Policy, the Second Malaysian 
Plan, 1971-1975 and the Third Malaysian Plan, 1976-1980, and the Fourth 
Malaysia Plan, 1981-1985 was on going. The achievement of the 
programmes in terms of socio-economic and health development is 
manifest in the data in Tables 4-2 and 4-3. The meaning of the 
variables in these Tables is given in Table 4-1.
Overall, in terms of education, urbanization, medical personnel 
and other indicators, there has been a steady trend of development and 
modernization. The percentage of the adult population aged 15 years 
and over who have completed at least primary education (6 years of 
schooling or more), for example, has increased from 21 per cent in 1970 
to 38 per cent in 1980. In addition, the literacy rate among the adult 
population aged 15 years and over also increased significantly over the 
period from 58 per cent in 1970 to more than 70 per cent in 1980. On 
the health side, the number of doctors per 10,000 population has also 
increased from 2.6 in 1970 to 3.4 in 1980, indicating a marked general 
increase in health personnel and services over the period. However, as 
shown by the data in Tables 4-2 and 4-3, socio-economic and health 
improvements have not been uniform throughout the country. The central 
region (Selangor, Malacca, N.Sembilan) and some states in the north and 
south (Johore, Penang, Perak) are relatively well developed while the 
eastern region (Kelantan, Pahang, Terengganu) and the other two states 
in the northern region (Kedah, and Perlis) are relatively under
Table 4-1: Key to Variable Names
NOTATION
POV
URB
WAT
ELEC
TOIT
EDUC
ETH
BED
VARIABLE
The percentage of households living below poverty level. 
The poverty level is determined by the government from 
time to time based on household income.
The percentage of population in urban areas.
The percentage of occupied houses which have access to 
piped water.
The percentage of occupied houses which have access to 
electricity.
The percentage of occupied houses which have adequate 
toilet facilities (flush, pour flush, bucket, pit).
The percentage of population aged 15 years or more who 
completed at least primary education (more than 6 years 
of schooling).
The percentage of Malays in the population.
The number of hospital beds (in government hospitals) 
per 1,000 population.
DOC The number of physicians per 10,000 population.
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Table 4-2: Selected Socio-Economic/Health Indicators by State,
Peninsular Malaysia; 1970
STATE SOCIO-ECONOMIC INDICATORS**) HEALTH INDICATORS
POV URB ELEC EDUC ETH WAT TOIT BED DOC
JOHORE 45.7 26.3 45.0 19.1 53.3 56.0 88.0 1.6 1.8
KEDAH 64.5 12.6 22.0 14.6 70.5 32.0 61.0 1.0 1.0
KELANTAN 76.1 15.1 18.0 13.1 92.4 13.0 29.0 1.0 0.7
MALACCA 44.9 25.1 55.0 21.3 51.8 50.0 76.0 1.7 2.6
N.SEMBILAN 44.8 21.0 47.0 22.9 45.3 59.0 70.0 2.8 2.5
PAHANG 43.2 19.0 33.0 16.8 61.0 40.0 58.0 1.6 1.3
PENANG 43.7 51.0 75.0 26.6 30.6 69.0 84.0 1.7 4.0
PERAK 48.6 27.5 52.0 20.0 43.0 51.0 76.0 1.7 2.3
PERLIS 64.5 00.0 17.0 15.7 79.0 23.0 68.0 2.1 1.3
SELANGOR 29.2 45.5 61.0 29.2 34.5 70.0 89.0 1.9 5.6
TERENGGANU 68.9 27.0 20.0 11.8 93.6 12.0 27.0 1 .1 0.7
P.MALAYSIA 49.3 28.8 44.0 20.7 53.0 48.0 70.0 1.6 2.6
STD. DEV 14.1 14.3 19.7 5.5 21.9 20.8 21.3 0.5 1.5
Source:P0V- Malaysia (1976:202)
URB- Department of Statistics (1985b:20)
WAT, ELEC, ETH, TOIT- Department of Statistics (1983a:22 and 40) 
BED and DOC- Malaysia (1981:105 and 371)
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Table 4-3: Selected Socio-Economic/Health* Indicators by State,
Peninsular Malaysia; 1980
STATE SOCIO-ECONOMIC INDICATORS (%) HEALTH INDICATORS
POV URB ELEC EDUC ETH WAT TOIT BED DOC
JOHORE 27.3 35.2 71.0 34.8 54.8 75.0 95.0 1.7 2.3
KEDAH 55.1 14.4 51.0 29.6 71.9 52.0 72.0 1 . 2 1.7
KELANTAN 59.2 28.1 44.0 31.7 92.9 23.0 50.0 1.0 1.2
MALACCA 29.1 23.4 88.0 21.3 53.6 81.0 91.0 1.9 3.0
N.SEMBILAN 26.7 32.6 77.0 35.8 46.2 76.0 88.0 2.8 3.1
PAHANG 32.0 26.1 58.0 33.3 66.6 67.0 80.0 1.5 2.1
PENANG 29.5 47.5 88.0 42.0 32.7 84.0 90.0 1.8 4.2
PERAK 38.7 32.2 69.0 33.7 44.8 74.0 83.0 1.9 2.7
PERLIS 48.7 8.9 68.0 32.0 78.3 43.0 83.0 2.2 1.7
SELANGOR 15.6 60.0 79.0 49.0 39.8 89.0 93.0 1.5 5.8
TERENGGANU 51.4 42.9 60.0 30.8 94.4 29.0 56.0 1.2 1.4
P.MALAYSIA 35.1 37.2 68.0 37.6 55.3 68.0 82.0 1.6 3.4
STD. DEV 14.0 14.6 14.3 5.7 21.0 22.7 15.0 0.5 1.4
Note : * DOC is for the year 1983 and POV is for the year 1976
Source: Same as table 4-2 except POV and DOC 
POV- Malaysia (1981:44)
DOC- Calculated from Kanapathy (1984:12) and Department of 
Statistics (1985b:6)
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developed. One of the effects of unbalanced development is shown by 
the mortality differences among the eleven states (see the discussion 
in Chapter 3). Therefore statistically, in such a situation, one can 
examine the relationship between socio-economic and health improvements 
and mortality rates across the eleven states in Peninsular Malaysia. 
This was done in the present study using correlation analysis, 
following the lead from other researchers such as Benjamin (1965), 
Stockwell and Wicks (1984), and Adamchak (1979). However, it is 
admitted that knowing bivariate correlation only, it cannot fully 
explain or document the effects of socio-economic and health variables 
on the decline in mortality rates. Regression and path analysis should 
follow, but due to the small sample size and many independent variables 
this was impossible.
The independent variables used are those in Tables 4-2 and 4-3. 
The dependent variables are standardized death rates and infant 
mortality rates, which are taken from Chapter 3.
4.3 HYPOTHESES RELATING SOCIO-ECONOMIC/HEALTH INDICATORS AND MORTALITY
Eradication of poverty (POV) is one of the main issues in the 
Malaysian development plan. This variable is used as a proxy for 
income and occupational structure of the population in each state. 
Under the government definition, the poverty line is defined as the 
income required to meet nutritional and non-food basic needs and 
sustain a decent standard of living. Data for 1970 show that more than 
69 per cent of the households living below the poverty level in 
Peninsular Malaysia were involved in agricultural activities (Malaysia, 
1981:15). Thus, it is hypothesised that the percentage of households 
living in poverty has a positive relationship with the mortality rate. 
An increase in the percentage of households living below the poverty 
level in the states would increase the mortality rates for the states.
The percentage of people living in urban areas (URB) within a 
state is assumed to have a direct inverse effect upon mortality rates, 
as health manpower, health facilities, and health services are
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generally more available in urban areas. Housing conditions as 
measured by the percentage of occupied houses which have access to 
piped water (WAT), electricity (ELEC) and have adequate toilet 
facilities (TOIT) can be considered as indicators of the relative 
status of living conditions. States with a lower percentage of houses 
with those facilities are to some extent vulnerable to illness and 
disease due to an unsanitary and dirty environment in the household. 
Therefore, those indicators are hypothesised to have a negative 
association with mortality rates.
The indicators of access to medical services and facilities as 
measured by the number of hospital beds (in government hospital) per 
1,000 population (BED) and the number of physicians per 10,000 
population (DOC) are hypothesised to also have a negative relationship 
with mortality rates because better health services whould reduce the 
infant mortality rate and general mortality. The ethnicity variable as 
measured by percentage of the population who are Malays (ETH) in a 
state is hypothesised to have a positive relationship with mortality 
rates since the states with predominantly Malay populations always have 
higher mortality rates (see the discussion in Chapter 3).
The education variable as measured by percentage of population 
aged 15 years and over who completed at least primary education (EDUC) 
is hypothesised to have a negative relationship with mortality rates. 
This is based upon the underlying assumption that the level of 
education and knowledge about personal hygiene is positively associated 
with the willingness to use medical facilities and services. Education 
is often used as a measure of social progress.
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4.4 RESULTS
4.4.1 SOCIO-ECONOMIC DEVELOPMENT AND GENERAL MORTALITY
Table 4-4 presents the zero order correlation coefficients between 
the standardized mortality rate and the set of socio-economic and 
health variables in 1971 and 1983. The detailed table on the bivariate 
correlation between variables is presented in Appendix C.
Table 4-4: Correlation Coefficients between Standardized
Death Rate and Socio-Economic/Health Indicators,
1971 and 1983
SOCIO-ECONOMIC/HEALTH INDICATORS STANDARDIZED DEATH RATE
1971 1983
CORRELATION COEFFICIENTS
POV 0.49 0.81 * **
URB -0.25 -0.21
WAT -0.63 ** i o CT> CO **
ELEC i 0 01 to * -0.48
T0IT 1 o -3 00 * * * oCO01 * * *
ETH 0.59 * 0.55 *
EDUC -0.71 * * -0.55 *
BED i 0 01 o -0.39
DOC 1 o 05 00 ** -0.54 *
Note : *** significant at 
** significant at 
* significant at 
Source: Computed from data
the 0.01 level 
the 0.05 level 
the 0.10 level 
in Tables 4-2, 4-3, and 3-9
Examining the correlation coefficients among the socio-economic
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and health indicators in Appendix C reveals significant relationships 
among them. For example, the poverty (POV) variable has a strong 
negative association with clean water (WAT), electricity (ELEC), 
sanitation (TOIT), education (EDUC), and the number of physicians (DOC)
variables. It also has a strong positive association with the
ethnicity (ETH) variable. This association indicates that each
variable is not independent and in this situation the correlations
between explanatory variables are an important consideration in 
analysis. From this association it can be said that the states which 
have a higher percentage of households living below the poverty level 
are also likely to have fewer infrastructural facilities (WAT, ELEC, 
TOIT), fewer medical personnel and consist of less educated people, a 
majority of whom are Malays. The urbanization (URB) variable has a 
strong positive relationship only with education (EDUC) and medical 
personnel (DOC), indicating urban people are more educated than rural 
people and have better access to medical services.
The scatter plots of standardized crude death rates and 
developmental indicators for both years 1971 and 1983 did show a linear 
pattern of relationship, but some indicators such as urbanization (URB) 
and the hospital beds (BED) had only a very weak negative linear 
relationship (see Appendixes D and E). The infrastructural indicators 
(WAT, ELEC, TOIT), education (EDUC) and medical personnel (DOC) showed 
a strong negative linear relationship with the standardized crude death 
rate while the poverty (POV) and ethnicity (ETH) variables showed a 
strong positive linear relationship.
Table 4-4 indicates that, the sign of correlation between the 
standardized mortality rates and the independent variables for both 
1971 and 1983 are consistently in the expected direction. The poverty 
(POV) and ethnicity (ETH) variables show a positive relationship, 
indicating that a higher percentage of households living below the 
poverty level and a larger percentage of Malays are associated with a 
higher mortality rate. The other variables, on the other hand, show a 
negative relationship. This indicates that a large proportion of 
people living in urban areas, and access to clean water, electricity,
67
sanitation, medical facilities and services and education are 
associated with a lower mortality rate.
However, not all the variables show a significant relationship. 
Of the correlation coefficients for 1971, only four variables: clean 
water (WAT), sanitation (T01T), medical personnel (DOC) and education 
(EDUC) have a significant relationship with the standardized mortality 
rate at the 0.05 per cent level. Ethnicity (ETH) and electricity 
(ELEC) are only significant at the 0.10 level. The hospital facilities 
(BED) and poverty (POV) have a very weak relationship with mortality 
(r=-0.50, 0.49) and are not significant.
In 1983, the Table 4-4 shows some changes in the relationships, 
with only clean water (WAT) and sanitation (T0IT) still showing a 
significant correlation at the 0.05 level. However, the poverty (POV) 
variable becomes important in determining the differential in mortality 
rates among the states in 1983. The correlation coefficient of this 
variable with the standardized mortality rate is 0.81 and is 
significant at the 0.05 level.
It is interesting to note that, the variables of education (EDUC), 
hospital facilities (BED) and medical personnel (DOC) showed a decrease 
in their coefficients in 1983 compared to 1971. This finding indicates 
that these variables have become less important in terms of their gross 
effects on mortality levels in the eleven states in Peninsular Malaysia 
in 1983.
The relationship between urbanization (URB) and the standardized 
mortality rate, is very weak (r=-0.25 in 1971 and r=-0.21 in 1983). 
This finding contradicts the general notion that urbanization should 
have a significant role in reducing mortality. However, this notion is 
based on the assumption that urban areas usually have better medical 
services, water supply, sanitation, educated people and other 
socio-economic indicators (Adelman, 1963; Gardner, 1974). The small 
number of cases in the analysis or the definition of urban areas itself 
(see the definition in Chapter 1) may account for the weak
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relationship. In the Philippines, the correlation between life 
expectancy and percentage of population living in urban areas in 
1970-1973 also showed a very weak relationship (Flieger et al, 
1981:62).
Table 4-5 presents the correlation coefficients between the 
absolute change in the standardized mortality rates and the absolute 
change in the socio-economic and health variables between 1971 and 
1983. The decline in the mortality rate during the study period is 
significantly related to the improvement in sanitation (TOIT) and the 
increase in medical personnel (DOC).
Appendix F presents the bivariate correlation for the absolute 
change in socio-economic and health variables between 1970 and 1980. 
It shows that the improvement in sanitation (TOIT) is positively 
significant in relation to the increase of medical personnel (DOC). 
This relation indicates that the states which have higher improvement 
in sanitation (TOIT) are also likely to have higher increase in medical 
personnel (DOC) .
It appears that investment in health services during the 1970s has 
had some effect on mortality rates. Total government expenditure on 
health increased almost fivefold from SM186.2 million in 1970 to 
SM860.1 million in 1980. Similarly, per capita government expenditure 
on health quadrupled from $M16 to $M64 during the same period (Ministry 
of Finance, 1981). The number of physicians increased by about 72 per 
cent, from 2,370 in 1970 to 4,082 in 1983, and the number of other 
medical personnel also increased tremendously. For example, the number 
of nurses increased from 4,982 in 1970 to 15,295 in 1980 (Ministry of 
Finance, 1981:159; Department of Statistics, 1985b:342).
During the study period the rural health program was also 
intensified. The structure of the rurai health program was changed 
from a three-tiered system (1 main health centre to cover 50,000 
persons, 4 health sub-centres to cover 10,000 persons each, and 20 
midwife clinics to cover 2,000 persons each) to a two-tiered system
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Table 4-5: Correlation Coefficients between Absolute Change in
Standardized Death Rates and Absolute Change in 
Socio-Economic/Health Variables, 1971-1983
CHANGE IN INDICATOR CHANGE IN MORTALITY
(1983 INDEX - 1971 INDEX) (1983 SMR - 1971 SMR)
CORRELATION COEFFICIENTS
A POV -0.065
A URB -0.292
A WAT -0.256
A ELEC -0.099
A TOIT -0.684 **
A ETH -0.307
A EDUC -0.092
A BED 0.102
A DOC -0.824 ***
Note : ***
**
significant at 0.01 the level 
significant at 0.05 the level
Source: Same as Table 4-4
70
with the upgrading of health sub-centres to main centres and midwife 
clinics to health sub-centres. At the same time the coverage of 
centres was reduced with the new main centres designed to serve a rural 
population of 15,000 to 20,000 and the sub-centres to serve 3,000 to 
4,000 persons. The number of main centres increased from 44 in 1970 to 
77 in 1980, the number of health sub-centres from 180 to 252, and the 
number of midwife clinics from 809 to 1,470 (for a detailed discussion 
on this subject see for example, Malaysia, 1979 and 1981; Malaysian 
Medical Association, 1980; Ministry of Finance, 1981 and 1983; 
Pathmanathan, 1982; Noorlaily, 1981).
Similarly, the improvement in environmental conditions, such as 
sanitation is emphasized by the Ministry of Health in the prevention of 
communicable diseases. Sewerage and sanitary services were expanded in 
the urban areas and latrines were erected in the rural areas.
4.4.2 SOCIO-ECONOMIC DEVELOPMENT AND INFANT MORTALITY
Table 4-6 presents the correlation coefficients between the infant 
mortality rate and socio-economic indicators for the years 1971 and 
1983. However, before doing this calculation, like in section 4.4.1, 
the writer examined the scatter plots between the infant mortality 
rates and developmental indicators for both years 1971 and 1983. The 
scatter plots showed that, there was a linear pattern of relationship 
in most cases (see Appendixes G and H). Six indicators- clean water 
(WAT), electricity (ELEC), hospital facilities (BED), sanitation
(TOIT), education (EDUC) and the number of physicians (DOC) showed a
strong negative linear relationship with infant mortality rate in both 
years, while the other two indicators, poverty (POV) and ethnicity
(ETH), showed a strong positive linear relationship with infant 
mortality rate. The urbanization (URB) had only a very weak negative 
linear relationship.
From correlation analysis, it is evident that some of these 
variables are more highly correlated with the infant mortality rate 
than others (see Table 4-6). In general, the percentage of households 
living below poverty level (POV) and the percentage of Malays in
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population (ETH) have strong positive correlations with infant
mortality rates in both years 1971 and 1983. The coefficients were 
significant at the 0.05 level. Similarly, the percentage of households 
with access to piped water (WAT), sanitation (TOIT) and electricity 
(ELEC), the percentage of adult population who have at least completed 
primary education (EDUC), the number of physicians per 10,000 
population (DOC) and hospital facilities (BED) correlates strongly but 
negatively with infant mortality rate in both years 1971 and 1983 and 
the coefficients were significant at the 0.05 level. The urbanization 
variable, correlates very weakly with infant mortality rate (as with 
the standardized crude death rate) in 1971 and 1983.
Table 4-6: Correlation Coefficients between Infant Mortality
Rate and Socio-Economic/Health Indicators, 1971 and 1983
SOCIO-ECONOMIC/HEALTH INDICATORS INFANT MORTALITY RATE
1971 1983
CORRELATION COEFFICIENTS
POV 0.87 * *  * 0.79 * * *
URB -0.53 * -0.30
WAT -0.94 * * * -0.72 **
ELEC -0.82 * * * -0.79 * * *
TOIT -0.92 * * * ■oCDO1 * * *
ETH 0.93 * * * 0.70 * *
EDUC -0.93 * * * i o CO **
BED 0CDO1 ** -0.65 **
DOC CDCDO1 * * * t"01 * * *
Note : *** significant at the 0.01 level 
** significant at the 0.05 level 
* significant at the 0.10 level
Source: Computed from data in Tables 4-2, 4-3 and 3-12
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The correlations for both years were in the expected direction for 
all the variables. All the coefficients showed a decrease over time 
except the coefficient of BED increased slightly. This indicates a 
narrower differential in the infant mortality rate due to 
socio-economic and health factors among the eleven states in Peninsular 
Malaysia in 1983 compared with 1971.
This very strong correlation between the infant mortality rate and 
environmental factors as measured by the percentage of households who 
have access to piped water (WAT), sanitation (TQIT), and electricity 
(ELEC) conforms with the general belief that these factors can affect 
the infant mortality rate. A recent study in Peninsular Malaysia based 
on survey data also yielded a similar result (Butz et al, 1984). It 
found that infants born to households with piped water experienced 
significantly lower mortality in days 8-28 compared with infants born 
in houses using other water sources (p.520). Babies born to households 
with toilet facilities were significantly less likely to die in the 
last 11 months of infancy. Moreover, it was noted that in the last 11 
months infant mortality was much more strongly associated with the type 
of sanitation than with the source of water.
The correlations between the absolute change in the infant 
mortality rate in 1971-1983 and the absolute change in socio-economic 
and health variables in the same period, also show that the improvement 
in sanitation during the study period contributed most to the decline 
in the infant mortality rate (see Table 4-7). The decrease in the 
percentage of households living below the poverty level (POV) and the 
increase in the percentage of households who have access to electricity 
(ELEC) was also related to the decline in the infant mortality rate 
during the study period.
In the case of sanitation (TOIT), the result of this study seems 
to be parallel to the findings of DaVanzo and Habicht (1984) (see the 
discussion in Section 2.5). Recent research by DaVanzo (1985) using 
the same data but with a slightly different approach (in this paper 
DaVanzo divided the sample into less developed areas and more developed
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Table 4-7: Correlation Coefficients between Absolute Change in
Infant Mortality Rate and Absolute Change in Socio-Economic 
/Health variables, 1971-1983
CHANGE IN INDICATOR 
(1983 INDEX - 1971 INDEX)
CHANGE IN MORTALITY 
(1983 IMR - 1971 IMR)
CORRELATION COEFFICIENTS
A POV 0.609 **
A URB -0.446
A WAT 0.212
A ELEC -0.844 ***
A TOIT -0.719 **
A ETH 0.533
A EDUC -0.329
A BED -0.095
A DOC -0.440
Note: *** significant at the 0.01 level
** significant at the 0.05 level 
Source: Same as Table 4-6
areas, while in the earlier research, she pooled the sample) also 
confirmed the results of the earlier one; increase in mothers' 
education and improvements in water and sanitation are the most 
important factors in the infant mortality decline in Peninsular 
Malaysia between 1946 and 1975. However, these three factors explain 
only a small portion of the infant mortality decline between more and 
less developed areas and over time (DaVanzo, 1985:87). Thus she noted 
that "structural change" may explain more of the mortality decline than 
changes in socio-economic factors.
The role of structural change such as improvement in medical care 
and control of infectious diseases in general mortality decline during
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the study period was discussed in Section 4.4.1. Certainly these 
factors also affect infant mortality because the finding from Section 
3.3 did show that more than 50 per cent of general mortality decline 
during the study period is due to the decline in infant and child 
mortality. In addition, this study threw some new lights on the 
factors related to the infant mortality decline in Peninsular Malaysia; 
the decrease of households living below poverty level and the increase 
of households who have access to electricity. However, by using only 
aggregate data, it is difficult to assess the mechanism for the 
interaction of those two factors that contribute to the infant 
mortality decline during the study period. It may be that
infrastructural development such as rural electrification and 
sanitation, are important for improving living conditions and reducing 
mortality, particularly in rural areas, where more than two-thirds of 
the population reside. Such a development is a prerequisite for a good 
environment and dispersion of industry and manufacturing activities. 
This could offer additional income sources to the rural people and 
would lead to a decline in poverty among them.
From the above finding, it appears that government policies on the 
eradication of poverty during 1970s have had some impact on infant 
mortality. The government disclosed that the overall percentage of 
households living below poverty level in Peninsular Malaysia declined 
from 44 per cent in 1975 to about 37 per cent in 1978 (Malaysia, 
1979:27-29). In the agricultural sector, the percentage of households 
living below poverty level declined from 63 per cent to 55 per cent 
whereas that for the non-agricultural sector declined from 26 per cent 
to 22 per cent between the same period. In the rural areas, 
considerable improvement in the living standards occured among rubber 
smallholders and estate workers due to favourable rubber and palm oil 
prices. In situ development in existing agricultural areas and
village, and land development for the settlement of landless families 
have led to the decline in poverty among the rural people. In urban 
areas, the incidence of poverty has declined in the manufacturing and 
construction sectors with a substantial growth in output and 
employment. It is estimated that employment in non-agricultural
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sectors expanded at the rate of 3.7 per cent per annum with some 
416,600 jobs created during 1976-1978. On the average, the monthly 
household income for the urban areas has increased from MS428 in 1970 
to MS642 in 1976 (in 1970 prices) (Malaysia, 1979:35).
The role of education in mortality decline during the study period 
is underscored, as shown in Tables 4-5 and 4-7. This may be due to the 
fact that education alone cannot be considered to cause a great 
variation in the number of deaths. From the correlation analysis, the 
education (EDUC) variable shows a high correlation with all the 
variables except the hospital facilities (BED) (see Table in Appendix 
C). Thus, education can be regarded as related to a host of 
socio-economic variables such as poverty, urbanization, housing 
conditions and ethnicity. Moreover, the time period of the study is 
short and the improvement in education is mainly achieved by the young 
generation. Thus, the effect of improvements in education on mortality 
is not demonstrated in this analysis.
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CHAPTER 5
SUMMARY AND CONCLUSION
This study has attempted to accomplish two objectives. First, it 
analysed changes in the mortality level and pattern in Peninsular 
Malaysia between 1971 and 1983. This part of the analysis was done 
using several mortality indexes and mortality rates. Secondly, it 
examined the links between mortality and socio-economic and health
conditions, using bivariate correlation analysis.
It is worth noting that throughout the study, secondary and 
aggregate data were used. Problems were encountered by the writer when 
looking at the relationship between mortality rates and socio­
economic/health variables. The problems were, first, the difficulty of 
devising a good measure of the variables that were considered, and
second, the time lag in these variables. For example, the only 
appropriate measures of the health variables that could be obtained 
were the number of hospital beds (in government hospitals only) per
1,000 population and the number of physicians per 10,000 population. 
Similarly, the measure of poverty was only available for the year 1976, 
although the mortality rate used referred to 1983. There would have
been a substantial decline in poverty among the population in the seven 
year interval. Therefore, the findings of this study, especially in 
Chapter 4, must be interpreted carefully, and the analysis in that 
Chapter is intended to examine the links between mortality and 
socio-economic conditions in a general fashion only.
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5.1 SUMMARY OF FINDINGS
As measured by the standardized crude death rate, mortality in 
Peninsular Malaysia has declined remarkably from 7.3 per 1,000 
population in 1971 to 5.3 per 1,000 population in 1983. For males, the 
rate has declined from 8.3 to 6.2 per 1,000 population while for 
females, the rate has declined from 6.4 to 4.6 per 1,000 population in 
the same period. This decline represents a substantial reduction in 
mortality level: 27 per cent overall, and 25 per cent for males and 28 
per cent for females in the 12 year period from 1971 to 1983 (Table 
3-1). A similar magnitude of decline was also observed when looking at 
the comparative mortality index (Table 3-2).
The magnitude of decline is slightly larger for the Malays (29 per 
cent), compared with the Chinese and Indians (both 24 per cent) in the 
12 year period from 1971 to 1983 (Table 3-2). Female rates declined 
faster than male rates, particularly for Indians (females 34 per cent, 
males 16 per cent) during the same period. The figures for the Malays 
was 32 per cent for females, 26 per cent for males and for the Chinese 
it was 20 per cent for females and 26 per cent for males.
The youngest age group, 0-4 years, contributed most to the decline 
in overall mortality regardless of sex and ethnic group (Table 3.8). 
The younger adult age group 15-24 years (beside the older age group 75 
years and over) showed the smallest decline and for males in this age 
group the death rate actually showed an increasing trend since 1980.
The discussion of mortality differentials by state reveals that 
the most developed states, especially Selangor including Federal 
Territory, Johore, Malacca and Penang, have a lower rate compared to 
the other states (Table 3.9). However, the gap in mortality between 
states was narrower in 1983 than in 1971.
The discussion of mortality differentials by urban and rural areas 
indicated that generally the infant mortality rate was lower in urban 
than in rural areas. However, in 1971 in some states, infant mortality
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in urban areas was higher than in rural areas. By 1983 the infant 
mortality rate in each state showed the expected pattern with the rate 
in urban areas lower than the rate in rural areas. The pace of infant 
mortality decline was faster in urban than in rural areas. This has 
resulted in wider rural/urban differentials in infant mortality since 
1978. This trend was observed for the Malays and the Indians but was 
less marked for the Chinese.
The correlation coefficients between mortality rates and 
socio-economic and health variables revealed substantial linkages 
between mortality and these variables, despite the fact that the 
variables used are rather broadly defined. In 1971, the water supply, 
sanitation, education and the number of medical personnel were among 
the factors that shows a strong negative relationship with the level of 
mortality. However, the pattern was slightly different in 1983. The 
income variable (POV) became more important, although the water supply 
and sanitation variables were still important. The coefficients of 
these three variables were stronger in 1971 than in 1983, but the 
coefficients of the other six variables became weaker during the same 
period.
Using the infant mortality rate as the dependent variable, the 
linkages between mortality and developmental indicators were stronger 
than when the standardized death rate was used. All the coefficients 
were significant at the 0.05 level except for the urbanization 
variable. All the coefficients were smaller in 1983 than in 1971;
supporting the hypothesis of a narrowing of socio-economic/health 
mortality differentials among states over the study period.
The correlation coefficients for the absolute change in the 
standardized death rate between 1971 and 1983 and the absolute change 
in the independent variables indicated that improvements in sanitation 
and the increase in medical personnel were related to the decline in 
general mortality during this period. On the other hand, the 
correlation coefficients for the absolute change in the infant 
mortality rate and the absolute change in independent variables during
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the same period indicated that the decrease in the prevalence of 
poverty, and the increase in access to electricity and sanitation were 
related to the decline in infant mortality during the study period.
5.2 CONCLUSIONS
The above discussion clearly shows that mortality rates in 
Peninsular Malaysia declined between 1971 and 1983 and the rate of 
decline, particularly in infant mortality, was greater than in the 
preceeding decade. In spite of this remarkable reduction in the level 
of mortality, there is still space for further improvement, given that 
not all ethnic groups were at the same level in terms of their 
mortality level in 1983 and other countries in Asia enjoy even lower 
mortality rates; most notably Singapore among the ASEAN neighbours.
The declining rates in mortality are attributable to many factors. 
These factors are interrelated with one another and it is difficult to 
measure the independent effect of each one of them on mortality. 
Generally, socio-economic development, particularly the increase in 
income, and improvements in infrastructure, education and public health 
programs have lowered the mortality rate in Peninsular Malaysia during 
the study period. The official document of Malaysian government showed 
that, not only was the ratio of the medical facilities and medical 
personnel to the population increased in the 1971-1980 period, but 
emphasis was placed on expansion of public health services including 
rural environmental sanitation (provision of safe water supply and 
sanitary latrines), applied nutrition (to raise nutritional standards 
among the rural people) and control and eradication of communicable 
diseases such as malaria, tuberculosis, leprosy, yaws and filariasis 
(Malaysia, 1981: chapter 23).
As a result of the government's policy to close the gap between 
the less developed and the more developed states in terms of economic 
and social activities, mortality differentials among the eleven states 
were smaller in 1983 than in 1971. This is evident in the correlation 
coefficients between the infant mortality rates and the socio­
economic/health variables which were weaker in 1983 than in 1971.
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5.3 IMPLICATIONS FOR FURTHER RESEARCH
Further research is needed to answer some of the questions that 
arise from this study. Firstly, why Indian males show a different 
mortality trend compared with the other two ethnic groups, especially 
in the age group 35-44, where an increase in mortality was observed 
over the period. Secondly, it would be useful to examine the 
relationship between the increasing trend in the mortality rate of 
males aged 15-24 years with the drug problem in Malaysia. Finally, 
further analysis is needed to establish the extent to which 
socio-economic and public health improvements have influenced the 
decline in mortality in Peninsular Malaysia.
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APPENDIX A
Classification of Ethnie Groups in 1970 and 1980 
censuses in Peninsular Malaysia
1970 Census
Malay: Malay
Indonesian
Negrito
Jakun
Semai
Semelai
T emi ar
O ther Ind igenous 
O ther Malay race
Chinese: H okk ien
Cantonese 
Khek (Hakka)
T eochew
Hainanese
Kwongsai
Hokch iu
Hokch ia
Henghua
Other Chinese
Indian: Indian Tam il
T etegu 
Malayali  
Punjabi 
O the r  Ind ian 
Pakistani 
Cey lon  Tarml 
O ther  Ceylonese
Others: Thai
O the r  Asian
European
Eurasian
Others
1980 Census
Malay: Malay
Indonesian
Negri to
Jakun
Semai
Semelai
T emiar
O ther  Indigenous 
O ther Malay race
Chinese: H o kk ie n
Cantonese 
Khek (Hakka)
T eochew
Hainanese
Kwongsai
H o kch iu
Hokch ia
Henghua
O ther  Chinese
Ind ian: Ind ian T am il
Malayal i  
T elegu 
Sikh
O the r  Punjabi 
O the r  Ind ian 
Pakistani 
Bangladesh i 
Sri Lankan T am il  
O th e r  Sri Lankan
Others :  Thai
V ie tnamese 
O the r  Asian 
Eurasian 
European 
O thers
Source: Department of Statistics (1983a:356)
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APPENDIX B
Percentage Distribution of the Population With At 
Least Secondary Level of Schooling by Age Group, Sex and Ethnicity;
1980 : Peninsular Malaysia
AGE ETHNICITY
GROUP TOTAL MALAY CHINESE INDIAN
M F M F M F M F
15-24 66.9 59.1 69.7 62.5 64.4 57.2 61.5 48.1
25-34 45.6 30.9 43.5 28.9 47.0 33.9 50.1 30.1
35-44 24.9 11.6 18.3 6.4 30.5 17.1 36.6 17.7
45-54 11.2 4.1 6.5 1.2 16.3 6.7 20.6 9.3
55-64 8.7 2.6 4.0 0.5 14.6 4.7 13.4 5.6
65-r 5.0 1.2 2.4 0.3 6.5 1.5 9.1 3.2
15 and 
Over 40.5 30.9 39.5 30.9 41.3 30.7 43.2 30.5
Source: Calculated from Department of Statistics (1983c:Table 5.2)
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APPENDIX D
Selected Scatter Plot of Standardized Crude Death Rates 
and Developmental Indicators, 1971 : Peninsular Malaysia
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APPENDIX E
Selected Scatter Plot of Standardized Crude Death Rates 
and Developmental Indicators, 1983 : Peninsular Malaysia
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APPENDIX G
Selected Scatter Plot of Infant Mortality Rates and_ 
Developmental Indicators, 1971 : Peninsular Malaysia
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APPENDIX H
Selected Scatter Plot of Infant Mortality Rates and 
Developmental Indicators, 1983 : Peninsular Malaysia
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